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TOXODONTIA. 
By E. D. Copr. 


In this order of Ungulates the carpus is partly diplarthrous, 
while the tarsus is taxeopodous. The carpus is quite like that 
of the Amblypoda, the scaphoid bone not extending external 
to the trapezoides, while the lunar has a well-marked articula- 
tion with the unciform. The tarsus, on the other hand, is 
like that of the Taxeopoda in general, but adheres strictly to 
the Ungulate type in the truncate and non-moveable articula- 
tion of the astragalus with the succeeding element, the navi- 
cular. The ungues vary from broadly to narrowly ungulate ; 
as in Toxodon they resemble those of a rhinoceros, and in Ty- 
potherium those of some of the subungulate Glires, as the 
Capybara. The known members of the order are plantigrade, 
or nearly so. In all of them the fibula articulates with the 
caleaneum. In some of them there is no clavicle, while in 
others it is present. The dentition is lophodont, becoming 
ptychodont in some of the later forms; quadri- and tritu- 
bercular forms being unknown. In details the families and 
genera differ much among themselves. I therefore consider 
the further characters under the respective heads. I adopt 
the system of Ameghino, which seems to express their affini- 
ties very closely. 

34 


| | 

| ~ | 
Ch 

| 1849/ | 

366 


486 The American Naturalist. [June, 


I. Some or all of the molars rooted. 
A. Last inferior premolar at least with four roots. 
Incisors with simple closed roots; Atryptheriide. 
AA. Inferior premolar with two roots. 
Incisors with simple closed roots, and no enamel ; 
Interatheriide. 
Several incisors with open roots and an anterior enamel 
band as in the Glires; other incisors with closed roots; 


Protoxodontidex. 
II. Molar teeth with simple open roots. 
A. Inferior molars curved outwards. 
Enamel covered by cement; Typotheriide. 
Enamel exposed ; Xotodontide. 
AA. Inferior molars curved inwards. 
Enamel not covered by cement; Toxodontiide. 


The skeleton is best known in the typical genera of the 
families Typotheriide and Toxodontide. In Typotherium 
there is a clavicle, and the femur has a third trochanter. 
The sacrum is elongate, including nine vertebree, and the 
ischium articulates with the posterior of these, as the 
ilium does with the anterior. In Toxodon there is no 
clavicle, the femur has no third trochanter, and the ilium 
only articulates with the sacrum, which consists of five verte- 
bre. In both genera there is a central bone of the carpus. 
According to Ameghino, the families with rooted molars 
are of prior geologic age to those with the prismatic type 
with open roots. This succession is parallel to the history 
of the families of the Glires and the Diplarthra. The fol- 
lowing table of affinities and phylogeny is given by Ame- 
ghino :-— : 


Typotheriide Xotodontidee Toxodontide 


Protoxodontide 


| 
Interatheriide Atrypotheriide 
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The molar teeth in this order are furnished with enamel 
over the summit of the crown, and in bands on its shaft, when 
present. In the superior molars there is a longitudinal ex- 
terior wall, and from one to three more or less oblique trans- 
verse crests running inwards from it, when the crowns are not 
entirely simple. The summit of the crown is soon worn away 
and the tooth then displays the pattern of a transverse section. 
The inferior molars are much narrower than the superior, and 
have several lobes on the internal side (in section). The in- 
cisors are more or less specialized towards gliriform types in 
the later genera. The canines are always small when present. 

There are but two certainly known genera of ATRYPTHER- 
11D&, which differ as follows :— 


Pm. « with four roots; two molars with open roots; an infe- 


rior canine ; Atryptherium Amegh. 
Pm. ; and ; and m.; with four roots; m., and m., with open 
roots; no inferior canine ; Scopotherium Amegh. 


Each of the above genera contained but a single species of 
about the size of a tapir, from the Eocene beds of Patagonia. 
The genus Nesodon Owen from the same region and horizon 
may be identical with Scopotherium, according to Ameghino, 
but the structure of the roots of the inferior molar is unknown. 
Two species are known, NV. ovinus, the size of a sheep, and N. 
imbricatus Ow. as large as a tapir. In all of these forms the 
incisors are not much specialized, but are subequal. 

In the INTERATHERIID# the incisors are still unspecialized 
in the gliriform direction, and their roots are conic and closed. 
The four genera differ as follows :— 

I. Pms. 2 and g with distinct roots. Incisors diminishing in 
size externally ; Interatheriun Moreno. 
II. Ali molars rootless and open. . 
Pm. and z consisting of two subequal columns; incisors 
diminishing outwards ; Icochilus Amegh. 
Pm. 3 and z of two columns, the anterior much larger 
than the posterior; external incisor with expanded 
crown, which is bilobate on the internal side ; 
Protypotherium Amegh. 


i 
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Like Protypotherium, but all the inferior incisors with ex- 
panded crown, which is bilobate on the internal side; 
Patriarchus Amegh. 

All the genera and most of the species of this family have 
been derived from the Eocene beds of Patagonia. One species 
of Protypotherium has been found in the Oligocene of the 
same region, and another species of the same genus in the 
Miocene of Buenos Ayres. 

There are two species of Interatherium which were about 
the dimensions of hares and rabbits. The four species of Ico- 
chilus and the five of Protypotherium ranged from the size of 
our Lepus silvaticus up to that of a fisher weasel or a little 
larger. The single Patriarchus, P. paluridens Amegh., rather 
exceeded the latter animal. Its incisor teeth are peculiar in 
their expanded crowns, with a deep longitudinal groove on 
the internal side. 

The genera and species of the PRoToxopoNTID& are all from 
the Eocene beds of Patagonia, with one uncertain exception. 
The former differ as follows, according to Ameghino :— 

I. Molars with base more or less rooted, and with crown with 

unequal lobes. 

o Superior incisors regularly diminishing outwards. 

Molars with imperfect roots and open base ; 
Adelpbotherium Amegh. 
aa Second incisor largest and with open base; I. 3 rudi- 
mental or small. 
# I. 1 present. 
Eight superior molars ; Acrotherium Amegh. 
Superior molars 7; first inferior premolar one-rooted ; 
Adinotherium Amegh. 
Superior molars 7; Pm. + and 2 one-rooted ; 
Protoxodon Amegh. 
881.1 wanting. : 
I. 2 triangular in section ; Phoberciherium Amegh. 
II. Inferior molors rooted and with opposite lateral grooves. 
Anterior column of molars smaller than posterior ; 
Calpodon Burm. 
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III. Inferior molars rootless and with open base, and with op- 
posite lateral grooves. Anterior columns smaller than 
posterior ; shaft curved inwards; Gronotherium Amegh. 

Where the feet are known in this family, they exhibit three 
digits anteriorly and three posteriorly, which is remarkable in 
genera of such early age (Acrotherium, Adinotherium and 
Protoxodon). The possession of eight molars by Acrotherium 
is a remarkable fact, and one which reminds us of the Sirenia, 
to which Owen thought the Toxodontia to be allied. Ame- 
ghino regards them as representing five premolars and three 
true molars. 

The species of the above genera were of various dimensions, 
but generally exceeded those of the Interatheriide. The 
smallest is the Colpodon limitatum Amegh., which does not ex- 
ceed a rabbit, but other species equaled deer in dimensions, 
and the Protoxodon sullivanii of Owen and Acrotherium rusticum 
Amegh. reached the size of the ox. 

In the increased development of the second incisor an ap- 
proach to the Toxodontidee is seen, and the same tendency is 
exhibited in the open rooted and incurved crowns of the true 
molars in Gronotherium. Fifteen species of the family are 
known, of which four belong to Protoxodon and five to Adino- 
therium. 

Taking up another line of departure from the Interatheriide, 
we reach the TypoTHERIID#, one of the two principal types by 
which the order Toxodontia was represented at the time of its 
extinction at the end of the Pliocene. We find here a great 
specialization of the first incisors in both jaws, and a gradual 
extinction of the third and second, so that in Typotherium 
this part of the dentition is decidedly gliriform, so much so 
that some authors have placed this family in the order Glires. 
In the oldest genus (Hegetotherium Amegh.) the molars are 
simple and of oval section, while in the latest forms they are 
lophodont with an external longitudinal and internal trans- 
verse crests, as in most other forms of the order. The genera 
differ as follows :— 


I. Superior molars without folds or columns. 
Incisors molars 7 Hegetotherium Amegh. 
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Incisors }; molars §; Pachyrhucus Amegh. 
II. Superior molars with three internal lobes. 

Incisors 2; molars 2; Trachytherus Amegh. 

Incisors 3 ; molars 3; Entelomorphus Amegh. 

Incisors }; molars 3; Mesotherium Serres. 

These genera are distributed as follows :— 

Hegetotherium: two species from the Lower Eocene. 

Pachyrhucus: five species Lower Eocene, four species Mio- 
cene, one species Inferior Pliocene. 

Trachytherus: one species Lower Eocene. 

Entelomorphus: One species Inferior Pliocene. 

Mesotherium: four species Upper Miocene, four species 
Lower Pliocene, three of them found also in the Upper Mio- 
cene. 

A clavicle is present in Pachyrhucus and Mesotherium, and 
may be expected to be discovered in the other genera of this 
family. The dental canal sends out a branch which issues 
from the ramus posteriorly on the external side. According 
to Ameghino this character is not present in other families of 
the Toxodontia. 

Most of the species were of small or medium size, and prob- 
ably resembled the conies in their appearance and habits. 
Mesotherium cristatum Serres, and Trachytherus spegazzianus 
Amegh. reached the size of the tapir. 

In the Xotropont1p#& of Ameghino we have a family which 
presents characters of both the families Mesotheriide and 
Toxodontide. As in the former, the inferior molars turn out- 
wards below, but they are not covered with cementum as in 
that family. The known genera have the dental series unin- 
terrupted, thus displaying a more primitive character than 
most of those of the two families mentioned. 

The genera are as follows :— 

I. Incisors entirely covered with enamel. Incisors and molars 

with open base; latter not plicate; Entomodus Amegh. 

II. Incisors with enamel bands only. 
a Molars ; and ; trilobate internally and bilobate externally. 
All inferior premolars curved outwards; Xotodon Amegh. 


A 
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Inferior molars turned inwards and true molars turned 
outwards ; Stenostrephanus Amegh. 
aa Molars + and z bilobate externally and internally. M. 
z trilobate on internal side , Lithops Amegh. 
Of the six species of this family one of Lithops and one of 
Stenostephanus are from the Lower Eocene of Patagonia; and 
one of Entomodus, one of Xotodon and one of Stenostephanus 
are from the Lower Miocene of the same region ; and one spe- 
cies of Xotodon is from the Upper Miocene of Buenos Ayres. 
The ToxopontT1p& includes the latest of one of the two lines 
of descent of this order. The genera differ in the forms of the 
molar teeth, and some of them show a decided simplification 
of structure which must be regarded as a degeneracy. Most 
of the species are of large size. Toes three, both in front and 
behind. The genera differ as follows :— 


I. Seven superior molars. 
‘Superior molars with internal groove and column of mod- 
erate size ; Toxodon Owen. 
Superior molars with internal groove and very large in- 
ternal column ; Toxodontotherium Amegh. 
Superior molars without internal groove or column ; 
Haplodontotherium Amegh. 
II. Six superior molars. 
Pm. + and true molars with two internal grooves ; 
Dilobodon Amegh. 
Pm. all simple; m. with one internal groove; 
Triggnodon Amegh. 
Seventeen species of this family have been determined up 
to the present time, eleven of which belong to the genus Tox- 
odon. Two species each are referred to Toxodontotherium 
and Dilobodon, and one each to the two remaiaing genera. 
The geological distribution of these species is as follows :— 
Oligocene. Miocene. Pliocene. 
Toxodon, 7 
Toxodontotherium, 
Haplodontotherium, 
Dilobodon, 
Trigonodon, 


7 2 8 


492 The American Naturalist. [June, 


The incisor teeth display an increased specialization in the 
genera commencing with Trigonodon and ending with Toxo- 
don. The dental formula in Toxodon is I. 3; C.¢; Pm. $; 
M. 3; in Trigodon it is I. .3; C.4; Pm.3; M. 3. In Trigono- 
don the median (+ 2) incisors are smaller and have closed 
roots, while the external is large and has open roots. In Tox- 
odon the I. + has disappeared, and the I. 2 is extended trans- 
versely and has an open root. The I. 2 is narrower and more 
elongate and has an open root. The species of Toxodon differ 
as to the transverse extent of the I. 2; it being wider in the 7. 
burmeisteri Gieb. than in the typical species, 7: platensis Owen, 
and widest in the 7: expansidens Cope from Brazil. 

The skull of Toxodon is wide and elevated posteriorly and nar- 
row anteriorly. The occiput slopes anteriorly and is notched on 
each side by a large mastoid foramen, somewhat as in the 
Sirenia. The nostrils have a posterior position. For these 
reasons it has been suspected that there may be some affinity 
between the Toxodontia and the Sirenia. 

The species of Toxodon were, according to Ameghino, heavy 
animals with rather short legs, the anterior the shorter. He 
imagines that they were shore dwellers or semi-aquatic, in some 
degree like the Hippopotamus in their habits. The 7. platen- 
sis Ow. is about the size of the Rhinocerus unicornis; the T. 
burmeisterit is somewhat larger, while the 7. ensenadensis is of 
still larger dimensions. The Toxodontotherium compressum 
Amegh. was of about the size of the typical Toxodons, while 
the species of the other genera of the family are of successively 
smaller size, those of Dilobodon being the least. 


>> 
/ 
vant 
-¥ 


g : 
? 
4 
y 
; 
a 
a 
: \ 


PLATE XII. 


J. W. Folsom 


Macropetalichthys sullivanti: Newberry. 
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ON THE CHARACTERS OF MACROPETALICHTHYS. 
By C. R. Eastman. 


Although crania of Macropetalichthys have been known for 
more than sixty years, and have been frequently figured and 
described, the genus remains one of the most enigmatical of 
Palaeozoic fishes. Notwithstanding its abundance and gener- 
ally excellent state of preservation, circumstances which are 
conducive toward a comparative investigation, we have as yet 
only a superficial knowledge of itsstructure. In fact, it would 
not be exaggerated to assert that none of our Devonian fishes 
have been so completely misapprehended and erroneously de- 
scribed as Macropetalichthys. This will hardly be disputed when 
we recall the disagreement concerning the number of species, 
and the fact that they have been described under no less than 
five different generic titles. It is further true that sensory 
canals have been almost invariably mistaken for sutures, and 
comparisons essayed on the basis of an imaginary ostevlogy ; 
a structure altogether distinct from the head shield, and sepa- 
rated from it by a bony wall, was mistaken for the “ cerebral 
chamber” (Newberry); a pineal foramen is stated by all ob- 
servers to be absent; and the osteology of the most familiar 
species, M. sullivanti, is still a regio incognita. 

The only species in which the arrangement of cranial plates 
has been worked out with any degree of accuracy is that rec- 
ognized as the type of the genus, M. rapheidolabis. The origi- 
nal description of this species by Norwood and Owen! is very im- 
perfect. Newberry,’ who examined a cast of the type specimen, 
elicited no new information regarding it; and it was reserved 
for Cope,*® as late as 1891, to redescribe the type specimen as 
satisfactorily as its mutilated condition would permit. This 
historic fossil, it is sad to relate, has since been destroyed by 
fire. Cope also described in the same article a specimen of M. 

1 Amer. Jour. Sci. [2], Vol. I, (1846), pp. 367-371. 

Ibid, Vol. XXXIV, (1862), p. 76. 

3 Proc. U. S. Nat. Museum, Vol. XIV, (1891), pp. 449--456. 
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sullivanti, which was weathered in such a manner as to reveal 
the under surface of the head. Reference will hereafter be 
made to this description, which is in every way a notable one, 
and the cranium on which it was based. For an opportunity 
of studying the latter, together with other valuable specimens 
preserved in the museum of Ohio State University, the writer 
is greatly indebted to Dr. Edward Orton. 

Besides these specimens, the writer has examined a large 
amount of material belonging to different public and private 
collections, and is thus enabled to supply certain deficiencies 
in our knowledge of the leading species M. sullivanti. Only a 
brief exposition of the cranial characters can be attempted 
within the limits of the present article, a more detailed discus- 
sion being reserved until another time. 

The cranium of Macropetalichthys is to be conceived as a 
comparatively thin, flexible box or capsule, capable of with- 
standing a good deal of distortion without rupture. It is com- 
posed of plates united by squamosal sutures, and traversed 
centrally by the sensory canal system. The posterior bound- 
ary of the cranium is deeply concave in the middle, and its 
postero-lateral angles are produced backwards for a consider- 
able distance, over-riding a structure called by Cope the 
“nuchal plate.” The elements taking part in these cranial 
prolongations are probably homologous with the epiotic and 
marginal plates of other Coccosteids; although no definite 
sutures have been observed between them, a marked depres- 
sion occurs, extending from the extremity of the posterior 
angle forwards toward the centre of the squamosal plate, 
and this depression may represent the natural boundaries of 
the epiotic and marginal plates. This depressed line corre- 
sponds with the externo-lateral suture of Newberry’s “ parietal ? 
plate,” as represented in his diagram. The externo-lateral 
boundary of his so-called “squamosal ” is only the outer mar- 
gin of the cranial prolongations just described; their inner 
margins have not been previously shown, but are represented 
in Pl. XII, fig. 4. 


* Palaeozoic Fishes of North America, (Monograph U. S. Geol. Surv., Vol. XVI, 
1889), p. 43. 
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Two facts furnish additional corroboration of the view that 
the posterior cranial angles are formed by plates homologous 
with the epiotic and marginal of other Coccosteids : first, the 
course of the sensory canal system, which traverses the center 
of the epiotic in a straight line backward until it emerges upon 
and penetrates into an element called by Cope the “nuchal 
plate; ” and second, the reception of the postero-lateral angles 
of the cranium into a concavity on either side of the nuchal 
plate so that the latter becomes firmly articulated with the 
head shield. This mode of union between cranium and 
nuchal plate is, we believe, equivalent to the hinge-joint 
formed by the epiotic and antero-dorso-lateral in other Arthro- 
dires. The logical conclusion of this view is that the “nuchal 
element” represents collectively the dorsal plates of the body, 
and is homologous with the dorso-median and dorso-laterals 
of other Coccosteid genera; hence it is more properly styled the 
dorsal plate. 

The dorsal plate, as it will hereinafter be called, occurs as a 
distinct element immediately behind the cranium, from which 
it is partitioned off by a thin osseous membrane that forms a 
vertical wall in front, and slopes away under the posterior 
angles of the cranium on the sides. A thin layer of bony tis- 
sue covers the entire upper surface and also the posterior face, 
the latter corresponding to the cranial process in the Dinich- 
thyids. The existence of this element was known to New- 
berry, who regarded it as a “cerebral chamber.” Cope demon- 
strated the fallacy of this notion, and considered it as a pro- 
longation of the median occipital region backward in order to 
protect the anterior part of the vertebral axis ; and it was held 
that “such a structure would indicate the presence of a num- 
ber of fixed vertebral elements, such as exists in the chimaeras, 
the rays and the sturgeons.” This author correctly observes 
that there are “two angular elements on each side of the pos- 
terior region, which are also shown to be distinct One 
of these is wanting in the specimen, showing its junction with 
the median element is by a smooth squamosal suture.” These 
angular elements he calls the “ lateral nuchal plates; ” but it 


5 Toc. cit., p. 453. 
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is patent from the specimen that they are only the posterior 
cranial angles, produced in the manner already described. 
One of them is preserved in its natural position, and the other, 
that belonging to the right side, has become dismembered and 
lost. The supposed “articular glenoid cavity, possibly for the 
condyle of a mandible,” which is stated to be “one-half in the 
cranium and one-half in the nuchal element,” pertains entirely 
to the head shield, and abuts directly against the cranial roof. 

Turning now to the osteology of the back of the head, very 
peculiar conditions are encountered. The boundaries of the 


Fig. 5. Macropetalichthys sullivanti Newb. 34. 


large central plate are readily determinable, and are about the 
same as Cope has shown for M. rapheidolabis.. Epiotic and 
marginal presumably constitute the postero-lateral angles. 
But superimposed upon the dorsal plate and hinder part of 
the cranium is a system of tuberculated derm plates which are 
arranged independently of the bones beneath. There is first 
of all a median superficial element which covers the same 
space as the central, but in addition to this it preserves its 


§ Loc. cit., pl. xxix, fig. 4. 
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continuity backward, gradually tapering as far as the hinder 
margin of the dorsal plate. That this is a coherent element 
by itself is proved by its occurrence in the detached condi- 
tion; of several examples that have been met with, one is 
represented in Pl. XII, fig. 2. To distinguish it from other 
structures it may be called the dorso-central. On either side of 
the dorso-central is an apron-like expansion, which covers the 
remainder of the dorsal plate as far as its lateral margin, and 
incidentally conceals the posterior cranial! angles. It is united 
with the dorso-central by sutures, and also with the plates in 
front of it in like manner. It,’too, occurs in the detached 
condition, as is shown in fig. 3 (DZ), and is worthy of being dis- 
tinguished by a separate name. We propose to call it the 
dorso-lateral. 

From the foregoing, it will be seen that portions of the 
cranium and also the dorsal element, to be regarded as a unit 
by itself, are covered by superficial scutes which are incapable 
of correlation with derm plates in other Arthrodires. Possibly 
they were originally coextensive with the underlying elements, 
which are now greatly reduced in thickness; afterwards they 
may have coalesced with one another and acquired a simpler, 
although still symmetrical arrangement. This condition is 
unparalleled among fishes, but a resemblance to it may be 
found in the corneous layer covering the carapace of tur- 
tles. The fact, however, that some of the tuberculated scutes 
no longer correspond with the subjacent elements, arouses a 
suspicion that the remaining scutes may present more or less 
modified conditions. It is to be noted that their arrangement 
differs from the pattern of most Arthrodires; but inasmuch as 
a separate system of plates has not been observed except in 
the posterior region, we may presume that in advance of this 
area each derm plate was covered by its own tuberculated 
coating. 

The problem of determining homologies among the cranial 
plates is by no means an easy one. It is certain that the plate 
termed for convenience the “central” corresponds to much 
more than the like-named element in other Coccosteids; in it . 
are included at least the median occipital, the parietals and 
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frontals, as these are recognized in Dinichthys, and the infer- 
ence is that fusion has taken place more or less extensively 
among the remaining plates. That the median series should 
consist of but two plates, central and pineal, appears quite 
remarkable. As names have already been applied to the 
system of paired plates by Cope, it appears advisable to retain 
them, not because all of them express undoubted homologies, 
but merely for convenience of distinction. If this author 
has delineated the boundaries of the maxillary plate correctly 
in M. rapheidolabis, we have here a marked difference between 
the type-species and M. sullivanti. 

A small pineal foramen occurs at a point about half-way 
between the frontal lyra formed by the sensory canals and the 
extremity of the muzzle. Its position is indicated in the cra- 
nium figured by Newberry,’ although no significance was at- 
tributed to the structure there shown. The opening appears 
to be capped by a small operculum as in Titanichthys. Traces 
of a pineal foramen are also observable on a weathered speci- 
men for which von Koenen* has established a new genus, LHolo- 
petalichthys ; but as the configuration of the cranium agrees 
essentially with that of Macropetalichthys (cf. fig. 4), and is from 
an equivalent horizon, we venture to regard H. novaki as per- 
taining to the latter genus. 

A description of the osteology in detail, including the in- 
ferior structure of the cranium, is beyond the scope of the 
present paper. It is hoped, however, that the diagrams given 
herewith will suffice to show the general arrangement of the 
cranial bones as they appear on the dorsal surface. The 
writer desires in conclusion to acknowledge his especial in- 
debteduess for the loan of: specimens to the following persons: 
Dr. Edward Orton, Director of the Ohio Geological Survey ; 
Prof. A. A. Wright, of Oberlin College ; Prof. R. P. Whitfield, 
of the American Museum of Natural History ; Prof. J. F. Kemp, 
of the Columbia School of Mines; Prof. C. H. Hitchcock, of 
Dartmouth College; and Mr. F. K. Mixer, Curator of the Buf- 
falo Society of Natural Sciences. 

Museum of Comparative Zoology, Cambridge, Mass. 

7 Palaeozoic Fishes of North America (Monograph U. S. Geol. Surv., Vol. 


XVI, 1889), pl. xxxviii, fig. 1. 
8 Abhandl. Gottingen Gesellsch. Wissen., Vol. XL, (1895), pl. iv, fig. 2. 
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EXPLANATION OF FIGURES. 
Puate XII. 


Fragment showing plates surrounding the left orbit, 
seen from the inside. Original in the American 
Museum of Natural History, New York (Cat. No. ** ). 
Corniferous limestone, Delaware, Ohio. 


. Detached dorso-central plate, from Lime Rock, Genesee 


County, New York. Original in Agassiz Museum, 
Cambridge, Mass. (M. C. Z., Cat. No. 1428). 

Fragment showing three detached plates of the left 
side, seen from the visceral aspect. Original in Museum 
of Oberlin College (M. No. 10). Corniferous limestone, 
Sandusky, Ohio. 

Diagram showing posterior cranial angles after removal 
of the dorsal (“nuchal”) element and superjacent 
scutes. 

Diagram showing arrangement of plates and course of 
sensory canals in Macropetalichthys sullivanti, X 4. Vas- 
cular canals indicated by radiating lines on the right 
side only (cf. Newberry’s wood-cut, Annals of Science, 
1852, No. 1, p. 12). 


Plate figures reproduced two-thirds natural size. Sensory 


canals in figs. 1 and 3 are rendered more conspicuously 
than they appear on the specimens. 


Lettering for all figures as follows : 


C, Central. P, Pineal. 

DC, Dorso-central. PeO, Preorbital. 

DL, Dorso-lateral. PtO, Postorbital. 
EO, Epiotic. Sq, Squamosal. 

M, Marginal. St, Supratemporal. 


Mx, Maxillary (“malar” Cope; 
“ suborbital ” Newberry). 


— 
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THE GOLDEN-EYE OR LACE-WING FLY! 
By CLARENCE Moores WEED. 


Throughout the summer there may commonly be found 
upon the leaves of a great variety of plants, especially those 
infested by aphides of plant lice, groups of peculiar little verti- 
cal stalks tipped with small, oval, whitish bodies (Fig. 1 a). 
Should you be able to watch one of these groups for some time 
you would be likely to see a curious little larva hatch from 
each of the eggs—though the time of hatching is likely to vary, 
some emerging from the eggs considerably before the others. 

The larve that have thus been cradled in the air are called 
aphis-lions, from their habit of feeding upon aphides. Soon 
after hatching they wander over the plant in search of prey, 
for which purpose almost any small ‘insect will serve, but 
aphides generally form the principal item in the daily bill of 
fare. The aphis-lion has a formidable pair of jaws projecting 
forward from the head, so constructed that each jaw is a hol- 
low sucking tube as well as an organ for seizing and piercing 
the victim. 

Like other larve the aphis-lions cast their skins occasionally 
as they increase in size. They become fully developed after a 
few weeks, and are then nearly an inch long, and of the form 
shown in 6 and d of the figure. The different species vary con- 
siderably in color, but most are of more or less mottled shades 
of blue, brown, black and white. The presence of the suck- 
ing-tube in the jaw is explained when one examines the insect 
under the microscope, and finds that the mandible or jaw 
proper is grooved longitudinally on its inner surface, while the 
maxilla or secondary jaw is grooved longitudinally on its outer 
surface: these fit together so that the groves form a tube, 
through which the juices of the victims may be sucked into 
the stomach. 

The fully developed larva prepares for the change to the 
pupa by rolling itself together compactly, and then spinning 


1 From Stories of Insect Life, Grim & Co., 1897. 
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from the posterior end of its body aspherical silken cocoon, so 
small that one can but wonder how so large a larva stays in- 
side it. The completed cocoon (c) is about the size of a small 


ti 


Fic. 1. Chrysopa oculata. a, eggs; 0, full-grown larva or aphis-lion; d, larva 
devouring an adult psylla ; e, cocoon; f, adult insect ; g, front view of the head 
of the adult—all enlarged. (Reduced from figure by U. S. Dept. of Agr. ) 


smooth pea, of a pearly white color, generally mottled in places 
with black (e). Within this tiny ball the larva becomes a 
pupa, and a short time afterwards changes into an adult, which 
gnaws out a circular cap and escapes. 

The adult is a very different insect from the larva. It isa 
delicate-looking creature, a little over half an inch long, of a 
pale green or bluish-green color, with beautiful golden eyes 
standing out prominently on the sides of the head, which bears 
too long slender feelers or antenne, that under a lens are 
seen to be furnished with numerous fine hairs. The first seg- 
ment behind the head—called the prothorax—is wide and 
flattened ; it bears a single pair of legs. The two following 
segments—the mesothorax and metathorax—are much larger 
and closely united ; each bears a pair of wings above and a pair 
of legs below. The legs are rather long and slender, of much 
the same color as the body; the feet are tipped with two re- 
curved claws. The wings are very large in proportion to the 
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body ; they consist of a thin, transparent membrane, stretched 
between a beautiful net-work of delicate greenish veins, which 
bear rows of brownish hairs. The front and hind wings are 
quite similar in shape, the hind ones being somewhat smaller ; 
when at rest the insect folds them in a nearly vertical position 
(f), so that they project some distance beyond the end of the 
abdomen, which is slender and sparsely covered with hairs. 

The female Lace-wings deposit their eggs on the long stalks 
already mentioned. The stalk is drawn out from a, liquid 
secretion which hardens on exposure to the air, and the egg is 
then glued on to the tip. By thus placing the eggs up above 
the leaf surface the insect prevents their being eaten by lady 
bird beetles and other predaceous creatures, including the 
aphis-lions themselves. A week or more later the eggs hatch 
into young aphis-lions, which, like their namesakes of the 
desert, go about seeking what they may devour. 

While the beauty of the color and structure of the Lace-wing 
appeals strongly to the eye of the nature-lover, the insect has 
a very different effect upon his nose; for these delicate crea- 
tures emit probably the most disagreeable odor of any insects. 
It is worse, to many minds at least, than that given off by the 
bedbug and its allies, or even the noisome pestilence of the 
carrion-beetles. How so small an insect, reared from infancy 
upon a cleanly diet of the juices of just-killed animals, spend- 
ing its resting period in a “glistening, white cocoon, which 
looks like a large seed-pearl,” and deriving nourishment as an 
adult from cleanly sources, can develop so disagreeable a stench 
is indeed a wonder. But this is only one of many similar 
n.arvels that have been produced in the age-long struggle for 
existence through which the countless generations of insect 
life have passed. The purpose of the odor is doubtless to pro- 
tect the Lace-wing from the attacks of birds and other enemies. 

The Lace-wings belong to the family Chrysopide of the order 
Neuroptera. Most of the species are placed in the single genus 
Chrysopa. The stages of C. oculata are illustrated in the ac- 
companying figure, for the loan of which we are indebted to 
the Cornell University Experiment Station. 


Biological Studies in Massachusetts. 


BIOLOGICAL STUDIES IN MASSACHUSETTS, No. 1. 
By G. C. WHIPPLE. 


Within recent years the subject of sanitary biology has be- 
come one of great importance. The marvelous discoveries and 
practical applications of bacteriology have been of benefit to sur- 
geon and sanitarian,and the people of the world to-day are better 
able to fight disease than ever before. Scientists all over the 
world are assisting in the work of establishing proper relations 
between man and his microscopic neighbors. Admitting, as 
we must, that the most important and far-reaching discoveries 
have eminated from the continent of Europe, we ought not to 
overlook the work that is being done on this side of the Atlan- 
tic, which is by no means insignificant or second-rate. To 
prove this it is not necessary to mention the names of men who 
have already acquired a reputation beyond our own borders, 
their work is evident in our improving water supplies, our 
better methods in all departments of sanitation, and the in- 
creasing popular appreciation of cleanliness. 

There is one branch of sanitary biology that has been carried 
on more extensively in Massachusetts than anywhere else— 
namely, the microscopical examination’ of drinking water; 
and it is, therefore, perhaps not undeserving of the brief de- 
scription here to be given. 

It is unnecessary to relate the early history of the subject in 
this state, for, although the work of Nichols, Farlow, and others, 
was most interesting and valuable, it was not until the State 
Board of Health began its investigations in 1887 that much 
attention was given to the quantitative determination of the 
microscopical organisms. The method of examination first 
used was the “cloth method” of G. H. Parker. Two hundred 
cubic centimeters of the water was poured through a funnel 
over the neck of which a piece of fine cloth was firmly tied, and 

1 The microscopical examination deals only with the comparatively large forms 


of micro-organisms, such as the algz, infusoria, etc., and is not concerned with the 
bacteria, the study of which forms an entirely distinct branch of sanitary biology. 
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the organisms caught by the cloth were subsequently trans- 
ferred to a small quantity of water, and placed under the micro- 
scope for identification and enumeration. In June, 1889, the 
“cloth method ” was superseded by the “sand method ” devised 
by A. L. Kean, and improved by Prof. Sedgwick. The water 
was filtered through sand instead of cloth, after which the sand 
with its collected organisms was washed into a deep cell and 
placed on the stage of the microscope. To assist in the enu- 
meration the bottom of the cell was ruled in squares. This 
method was used until November, 1890, when the Sedgwick- 
Rafter method, hereafter described, was adopted. This method, 
with but slight modifications, has been used to the present 
time. In the course of the whole series of investigations by 
the State Board of Health it is estimated that upwards of 
16,000 samples of water have been submitted to microscopical 
examination—2,000 by the cloth method, 2,000 by the sand 
method, and 12,000 by the Sedgwick-Rafter method. The 
samples cover all parts of the state, and include almost all possi- 
ble sources of water supply—lakes, ponds, artificial reservoirs, 
brooks, rivers, springs, wells, filter galleries, etc. 

Next in importance to the work of the State Board of Health, 
and in some respects surpassing it, is the biological work of the 
Boston Water Supply Department. These investigations have 
involved the examination of more than 20,000 samples of water, 
collected chiefly from the various portions of the city supply. 
The Sedgwick-Rafter method has been used from the start, 
though from time to time several improvements bave been in- 
troduced. 

In the summer of 1895 the Public Water Board of the City 
of Lynn fitted up a biological laboratory in the basement of the 
city hall for the weekly microscopical and bacteriological ex- 
amination of the water supply. The bacteriological work was 
not continued long, but the microscopical examinations are 
still being made. The total number of examinations by the 
Sedgwick-Rafter method now exceeds 2,000. 

The grand total of the number of microscopical examina- 
tions made in these three laboratories added to a large number 
made by F. F. Forbes in his studies of the Brookline water, 
and by others interested in the subject, is not far from 40,000. 
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As the biological laboratory of the Boston Water Works is 
typical of the methods and nature of the work under discussion, 
a description of it will occupy the remaining portion of this 
paper. It was established in the fall of 1889 by Mr. Desmond 
Fitz Gerald, C. E., Supt. of the Western Division of the Water 
Works, and since then the work has been carried on under his 
general direction. Prof. James I. Peck had charge of the 
laboratory during the first few months of its existence; but 
since January 1, 1890, it has been in charge of the writer. The 
working force consists of one biologist, two (sometimes three) 
assistant biologists, and a number of attendants at the various 
reservoirs who devote a portion of their time to the collecting 
of samples, the observation of temperature, etc. The laboratory 
building is situated upon the shore of the beautiful Chestnut 
Hill Reservoir. (Plate XIII.) It is near the high service pump- 
ing station,from which it receives steam heat and electric light. 
A gas machine supplies it with gas. 

The object of the laboratory work is to ascertain and keep 
record of the condition of the water in all parts of the supply 
at all times. Reports are made weekly to the Superintendent 
and Water Commissioner. These enable the supply to be man- 
aged in the best possible manner so far as the quality of the 
water is concerned, and they have more than once prevented 
water of inferior quality from being sent into the city. 

The work of the laboratory may be considered under the 
following heads: 1. Environmental and Physical; 2. Micro- 
scopical ; 3. Bacteriological; 4. Photomicrographical; 5. Ex- 
perimental. 

1. Environmental and Physical—Samples of water for exam- 
ination are collected weekly from all parts of the supply, 
namely, from Lake Cochituate, the Sudbury Storage Reservoirs 
and their inflowing streams, the aqueducts, distributing reser- 
voirs and service pipes, and sent by express to the laboratory. 
* Glass-stoppered, one-litre bottles are used, thoroughly packed 
in felt-lined boxes. In all the reservoirssamples are collected 
at the surface, mid-depth, and bottom. The following appara- 
tus (Plate XIV.) has been found the most convenient for secur- 
ing samples from beneath the surface. The frame for holding 
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the bottle consists of a brass wire (A) attached to a weight (B) 
from which strips of brass extend upwards terminating in clips 
(C). These brass strips have considerable spring, and serve to 
hold the bottlein place. The frame is supported by the spring 
(F) attached to the sinking rope (E). A flexible cord (G) extends 
from the top of the spring (E) to the stopper (H) of the bottle. 
The length of this cord and the length and stiffness of the 
spring are so adjusted that when the apparatus is suspended 
in the water the flexible cord will be a little slack. In this 
condition it is lowered to the required depth. A sudded jerk 
given to the sinking rope stretches the spring, produces tension 
on the flexible cord, and pulls out the stopper. A slack safety 
cord (not shown in the figure) extends from E to J to prevent 
too great a stretching of the spring and to guard against loss 
of apparatus in case the spring should break. For great depths, 
where the pressure is too great to allow of the stopper being re- 
moved, a smaller aperture is used. 

The temperature of each sample is recorded at the time of 
collection, and additional series of observations upon the tem- 
perature of the water at various depth are carried on, using for 
this purpose the newly invented Thermophone. These obser- 
vations give useful information regarding the circulation of 
the water. When the samples reach the laboratory, record is 
made of the color (using the platinum-cobalt standard ina 
colorimeter of special design), transparency, amount of sedi- 
ment, taste, and odor. 

Environmental studies are carried on by personal inspection 
of the watershed, and the collection of numerous extra samples 
from the small brooks and feeders. These inspection trips are 
made whenever anything abnormal appears in the condition 
of the water. 

2. Microseopical_—The microscopical work is the most import- 
ant part of the laboratory routine. It consists chiefly in the 
quantitative determination of the various micro-organisms 
(except the bacteria) in each sample of water by the Sedgwick- 
Rafter method. At the present time this is carried on as fol- 
lows: 500 c.c. of the water to be examined is filtered through 
a thin layer of quartz sand supported at the bottom of a cylin- 


1897.] Biological Studies in Massachusetts. 507 


drical glass funnel upon a perforated rubber stopper, covered 
with a disc of bolting cloth, the filtration sometimes being 
hastened by the use of the aspirator. The sand with whatever 
organisms have collected upon it is then washed into a test 
tube with 5 or 10 c.c. of distilled water, thus concentrating the 
organisms. This tube is shaken, and the water decanted to a 
second tube, the sand being left behind. 1 cc. of this fluid 
containing the concentrated organisms is next placed in a cell, 
50 x 20 mm. and 1 mm. deep, covered with a thick cover glass 
and placed under the microscope. A ruled square in the mi- 
crometer ocular covers one square millimeter on the stage, 2. ¢., 
one-thousandth of the area of the cell. Theorganisms seen with- 
in this square are then counted, and the cell is moved so that 
other portions come into view. Having counted a definite 
number of these squares the determination of the number of or- 
ganisms in the original sample is a matter of calculation. On 
account of the great variety in size which the different organ- 
isms present it has been found expedient to adopt a standard 
unit of size (400 square microns) in terms of which all organ- 
isms are recorded. The organisms are classified according to 
the following convenient grouping: 1. Diatomacz ; 2. Chloro- 
phycee; 3. Cyanophycee; 4. Fungi; 5. Rhizopoda; 6. In- 
fusoria; 7. Rotifera; 8. Crustacea; 9. Miscellaneous. 

Occasionally microscopical examinations are made in the 
field, in order to study the sample while fresh and before the 
organisms have begun to break up. For this purpose a conve- 
nient portable outfit is provided. Another feature of the micro- 
scopical work consists of the examination of material from the 
shores and bottoms of the reservoirs, the organisms growing in 
the swamps, along the streams, and upon the walls of the 
aqueducts and distribution pipes. 

3. Bacteriological—The bacteriological work is chiefly the 
weekly determination of the number of bacteria in the water 
of the aqueducts, distribution reservoirs and service pipes by 
means of the ordinary methods of culture. More or less study 
is given to the various species observed, and a careful watch is 
kept for the presence of Coli communis, whose presence to a 
certain extent is considered an index of pollution. At some- 
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what longer intervals samples for bacteriological examination 
are collected from the brooks in the more thickly settled por- 
tions of the watershed and from the various filter beds. Sam- 
ples from beneath the surface of the reservoirs are collected 
in sterilized vacuum tubes, lowered to position in heavy lead 
tubes; the seal is broken by an arrangement of spring and 
flexible cord in a manner similar to that described above. On 
account of the uncertainty which surrounds the methods of 
bacteriology at the present day comparatively little of the 
bacteriological work has been published. 

4. Photomicrographical—For some time after the establish- 
ment of the laboratory much attention was given to the subject 
of photography, and excellent photomicrographs of most of the 
important organisms have been secured. Of late the time re- 
quired for this work has been given over to the more important 
bacteriological investigations. 

5. Experimental—In addition to the routine work many 
experiments of a practical and scientific nature have been 
carried on. Of the subjects investigated the following may be 
given as illustrations: The cause of the seasonal distribution 
of the various classes of organisms. The effect of temperature, 
light and air upon the growth of diatoms. The cause and 
extent of the taste produced in water by organisms. The effect 
of swamps upon the quality of a water supply. A study of 
“stagnation phenomena” in a deep pond. The bleaching ac- 
tion of sunlight. The efficiency of sand and mechanical filtra- 
tion in the purification of water. 

Comparatively little chemical work is done in the laboratory, 
as this branch of the subject is deemed sufficiently treated in 
the monthly examinations of the State Board of Health. 

Taken together, all the biological work of the character de- 
scribed that has been done in Massachusetts during the past 
ten years is of great value from a purely scientific as well as 
from a sanitary standpoint; and the increasing importance of 
the subject and the growing interest in limnological studies in 
other countries make it desirable that this work should be 
better known. It is the intention to bring together in this 
series of articles an outline of the work done, and some of the 
most important of the results obtained, treating the subject 
not so much from a sanitary as from a biological point of view. 
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EDITOR’S TABLE: 


That the human mind works similarly under similar circumstances, 
is well known. That the tendencies of thought are similar at similar 
periods of life and experience, is also well known. The scientific mind 
presents such phenomena no less than the minds of other men, but 
modified by the conditions necessary to its peculiar occupation. What 
naturalist does not know that the young investigator has a tendency to 
exaggerate the defects and errors of his predecessors, and that he takes 
great delight in exposing the same? This tendency generally disap- 
pears as success in research rewards his own exertions. Who does not 
know with what lofty scorn the anatomist and histologist regards the 
discoverer of previously unknown species, and him who arranges the 
same according to their characters in systematicorder. And yet, after 
he has made a good record of errors in capital questions for want of 
systematic knowledge, he is at last glad to have the taxonomist identify 
his specimens for him. That any one should think the describing of 
cells or nuclei more scientific than the describing of feathers or scales, 
is only due to the respect for thaumaturgy which still lingers in the 
scientific mind, while it runs rictin the populace. It will not be long be- 
fore it will be as scientific to see a thing with the naked eye, as to see it 
through a brass tube furnished with lenses. If to such merit be added 
the further one of publishing beautifully colored pictures, a higher 
flight for scientific thought has been attained. While an important 
adjunct of biologic research, section cutting is not the only guide to a 
knowledge of biology, as may be readily derived by a reading of the 
remarkable hypotheses put forth from time to time in matters of phylo- 
geny, by the cultivators of this fine art. It is time that managers of 
educational institutions in America knew that to learn how to cut and 
stain sections in Germany does not necessarily make a man either a 
knower or teacher of biology. And this brings us to the question of 
scientific fads or fashions. We have no fault to find with them, but 
cite them in further proof of the truism that human minds are at basis 
very much alike. An able investigator of popular personality, can 
easily create a fad, especially among his patriotic countrymen. 

' This short essay marked by our late lamented Chief Editor “ Editorial ” is one 
of the last from his pen which will appear in that column. It is appropriately 
general in theme and untechnical in treatment : nevertheless it contains wise coun- 
sel to the budding naturalist, and is from a master who has had great experi- 
ence. We heartily commend it to young students.—P. F. 
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National characteristics are often reflected in the scientific men of 
different nations. This is seen in the varied manner of reception of the 
new candidate for scientific recognition in different countries. If he 
have money and proper social endorsement, our English speaking 
cousins receive him without question. If he have neither of these 
things, he is received with tail in air, the hairs of the median dorsal 
line elevated, a tremulous movement of the upper lip of one side; 
especially if he have discovered many new species. In France he is 
received with open arms. In Germany he is received on his merits. 


RECENT LITERATURE. 


Life in Ponds and Streams.'—Considerable labor was evi- 
dently spent in compiling this collector’s hand-book, which, in spite of 
several very bad blunders, will doubtless be of much use to the British 
amateur collector. Americans would prefer a hand-book dealing with 
the fauna of their own ponds and streams. However, the general plan 
of the work is a good one; the animal kingdom is briefly passed in re- 
view, directions are given for the construction of apparatus, for the con- 
struction and care of aquaria, and then the different animal groups 
treated somewhat in detail. Keys are given that will enable the Brit- 
ish collector to readily identify his discoveries. 

It 1s unfortunate that in several instances the work is marred by 
some very glaring blunders. A figure of a species of Scolopendra is 
given with the legend, “ The centipede (Lithobius)”. Another equally 
bad error occurs in the case of a figure of one of the most ordinary 
three lens pocket magnifiers, which is called “The Coddington lens.” 
Further, those familiar with the group of insects and related forms 
will be astonished to find that the author begins with the Hemiptera 
and follows them with the Thysanura after saying that he will begin his 
enumeration of the orders with the lowest. Exception also may be 
taken to the use of the adjective “gellatinous” in speaking of the 
ameeba. 

Such an exhibition of carelessness or indifference considerably deters 
one from giving the recommendation that one might otherwise be in- 
clined to give.—F. C. K. 


1 W. Furneaux, 12 mo., 399 pp., 311 figs., 8 pls. (colored). Langmans, Green & 
Co., 1896; price $3 50. 
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Year Book of the U. S. Agricultural Department for 1895.’ 
—It has been the aim of the Department of Agriculture to make this 
report for 1895 a concise reference book of useful information for all 
who are interested in agricultural pursuits. It consists of (1) a general 
report of the operations of the Department, (2) a series of popular 
well-illustrated essays discussing the results of investigations in agricul- 
tural science, or new developments in farm practice, (3) an appendix 
containing information compiled from miscellaneous government pub- 
lications. The volume is especially adapted to the farmers of the 
country. 


Mach’s Popular Lectures.’—A series of twelve popular scien- 
tific lectures delivered by Herr Mach during the years 1864-94, are 
here published in collected form for the first time. The volume at 
hand is an English translation by T. J. McCormick, whose version is 
endorsed by Herr Mach. The subjects are chosen from the field of 
Physics. In all, twelve lectures are given, four of which are of a 
philosophical character, and deal with the methods and nature of 
scientific inquiry. 


Martin’s Human Body.‘—We have here the seventh edition of 


the well-known text-book, originally issued in 1880. The present edi- 
tion has been brought up to date by revision and correction of the old 
text, and by the addition of new matter, especially in connection with 
the cardiac and vascular nerves, and the physiology of the brain. In 
its present form it stands close to the ideal text-book. The facts are 
stated simply and concisely, repetition avoided, and, in general, its aim 
seems to be to present what is known as such, but at the same time to 
suggest opportunities for further discoveries in physiological science. 

The illustrations are numerous and well-chosen. About thirty, 
chiefly diagrammatic, were drawn especially for the work. 


Geology of Pennsylvania.’—This work constitutes Vol. III, Pt. 
1 of the Summary Description of the Geology of the State. It con- 
tains Prof. Lesley’s chapters on the subconglomerate measures, Mr. 


? Year Book of the U.S. Department of Agriculture for 1895. Washington, 
1896. 

3 Popular Scientific Lectures. By Earnst Mash. Translated by T. J. McCor- 
mick. Chicago: Open Court Pub. Co., 1896. 

*The Human Body. By H. Newell Martin. Seventh edition, revised. New 
York, 1896 : Henry Holt & Co., Pub. 

°Summary Final Report Pennsylvania Geological Survey, Vol. III, Pt. I, 
1895. Carboniferous. 
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d’Invilliers’ report on the Mauch Chunk red shale and Pottsville con- 
glomerate series, outside of the anthracite region, and the results of 
Mr. A. Dw. Smith’s studies of the anthracite coal measures. 

From the report upon the Mauch Chunk shales we find that geolo- 
gists still have before them the problem of the abrupt transition from 
the finest red mud to the coarsest pudding stone or gravel rock which 
is observed throughout the eastern part of the State, a transition which 
does not conform to any theory yet devised. 

Mr. Smith’s paper is a detailed account of the comparative quantity 
and quality of the coal basins in the different “ fields” of the anthra- 
cite region. 

The illustrations include 190 page plates showing maps, sections and 
diagrams, and figures of the representative fossil forms found in the 
beds under discussion. 


U.S. Commission of Fish and Fisheries, Pt. XX.°—This 
volume contains the reports of the Commissioner and his assistants for 
the year ending June 30, 1894. The subjects to which attention is 
directed are the propagation and distribution of food-fishes and the ex- 
plorations of fishing-grounds. More than half of the volume is de- 


voted to appendices comprising papers by specialists based on the work 
of the Commission. 


The summary of distribution shows that during the year 33 species 
of fish and 1 crustacean, the lobster, were sent to various parts of the 
United States and to the following foreign countries: Canada, Mexico, 
United States of Columbia, Belgium, France, Scotland, Switzerland, 
and Japan. 


Animals at Work and Play.’—This little volume, of some 320 
pages, comprises a series of papers dealing with the general activities 
and emotions of animals in their every day life. The author points 
out their little fads in bed-making and in house-keeping generally ; 
their social instincts, fondness for play and consequent sense of humor ; 
their delight in personal cleanliness and the different methods of mak- 
ing their “ toilettes ;”” how they resort to herbs for ailments, and a va- 
riety of other interesting customs among what we are pleased to term 
lower creatures.’ In fact, he so “ humanizes” his birds and 
beasts that the reader finds them most companionable. One chapter 


® Report of the U. S. Commissioner Fish and Fisheries for the year ending June 
30, 1894. Washington, 1896. 

TAnimals at Work and Play. By C. J. Cornish. Macmillan & Co,, New 
York, 1896, 8vo., $1.75. 
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of especial interest is “ Homes for Wild Birds,” offering suggestions for 
enticing migrating birds to establish themselves in places where they 
are needed either as insect-catchers or where they are wanted to fulfil 
their mission of song and beauty. 


Annual Report for 1894, Geological Survey of Canada.’— 
This volume includes, besides the summary report of the Director of 
the Survey, a series of seven systematic, detailed reports on special 
work in particular regions of the Dominion. These several reports 
have been previously issued, as completed, and may be obtained sep- 
arately. 

The Director’s report includes extended notices of the preliminary 
results of the various scientific investigations and explorations in the 
field, notably those of Mr. A. P. Low in Labrador and Mr. J. B. Tyr- 
rel in a second expedition to the country west of Hudson Bay and 
north of the Churchill River. Attention also is called to the import- 
ance of the investigations of the petroleum fields of Athabasca and 
northern Alberta, as all indications favor the existence of a great oil- 
bearing region in the northwest. 

The volume comprises 1206 pages. It is accompanied by eleven 
maps and illustrated by fifteen plates and diagrams, besides a number 
of figures in the text. 


Thaxter’s Laboulbeniacez.’—In a stately quarto volume of 
two hundred and forty-two beautifully printed pages and twenty-six 
plates crowded with six hundred and seventy-two elegantly drawn fig- 
ures, Dr. Thaxter makes a notable addition to botanical science. Be- 
ginning his studies in 1890 when the known species in the world were 
but fifteen, of which but one was known to be North American, the 
author has brought to light so many new species that to-day there are 
no less than one hundred and fifty-eight known, and he estimates that 
when all the species throughout the world are discovered, the total 
number may be from five hundred to one thousand. Thus there is 
injected into our system of the fungi a group of no mean importance in 
point of numbers, which hitherto has been so little known as to be 
pretty generally ignored. Hereafter, even a generai survey of the 
fungi must include some notice of this group. 


§ Annual Report for 1894 (new series), Vol. VII, Geological Survey of Can- 
ada. Ottawa, 1896. 

® Contribution Towards a Monograph of the Laboulbeniacee. By Roland 
Thaxter. Memoirs of the American Academy of Arts and Sciences, XII. Pre- 
sented May 8, 1895, published December, 1896. 
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The Laboulbeniacex are minute, stalked and commonly bristle-bear- 
ing parasites occurring upon beetles and, to a less extent, other insects. 
They are so small that only the keenest eyes can detect them without 
the aid of a good pocket-lens. They are most common upon insects 
living in moist places, although by no means uncommon upon those 
living in other situations. A close examination of any entomological 
collection of beetles is almost certain to be rewarded by the discovery 
of many specimens. Dr. Thaxter recommends examining the beetles 
suspected of harboring these parasites first over a dull white and then 
over a black surface, using a hand-lens magnifying from eight to ten 
diameters. ‘Every portion of the insect should be examined in differ- 
ent positions, and when the parasites have been discovered, they should 
be removed by means of a dissecting-needle inserted in a match far 
enough to give it the requisite stiffness, while its apex should have been 
ground on a fine oil-stone until a sharp, slightly oblique chisel-point 
has been obtained. With such a point, the individuals are scraped off 
without much difficulty, and should be transferred to a very small drop 
of water on the slide.” 

Structurally, these tiny fungi have the following characteristics: “A 
main body, or receptacle, is fixed by means of a blackened base, or foot, 
to the integument of the host, and consists, in most cases, of a very 
small number of cells differently arranged in different genera. This 
receptacle gives rise above to certain peculiar appendages of very vari- 
able form, commonly connected with the production of the male sex- 
ual organs; while from the same individual, with few exceptions, in 
which the plants are dicecious, female organs are also variously pro- 
duced, from which perithecia are eventually developed. In the peri- 
thecia, which may arise, singly or in considerable numbers from a 
given individual, and which are quite remarkable in structure, are pro- 
duced the reproductive bodies or ascospores that are formed in asci 
identical in all respects with the organs thus named in other members 
of the great group of ascomycetous fungi.” 

A close study of the structure of these minute plants shows clearly 
their relationship to the Rhodophycez, and since they are also, without 
doubt, true Ascomycetez, we have here a strong suggestion as to the 
origin of the asco-fungi. The author’s guarded remarks that such a 
supposition “is not unworthy of consideration,” and that such a theory 
“is more probable as well as more logical than that which is usually 
held,” are quite justified by the structure which he so clearly describes 
and figures. This work is therefore a welcome confirmation of the 
views of those who, like the present reviewer, have held on theoretical 
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grounds that the Ascomycetes are modified and degraded Rhodophy- 
cee. 
The genera are disposed as follows by Dr. Thaxter :— 


Family LABOULBENIACE. 


Group I, ENDoGEN&, with antherozoid produced endogenously. 

Order Peyritschiellez. 
Genera Dimorphomyces, Dimeromyces, Cantharomyces, Haplomyces, 
Eucantharomyces, Camptomyces, Enarthromyces, Peyritschiella, Dicho- 
myces, Hydreomyces, Chitonomyces. 

Order Laboulbeniez. 
Genera Amorphomyces, Helminthophana, Stigmatomyces, Idiomyces, 
Corethromyces, Rhadinomyces, Rhizomyces, Laboulbenia, Tetratomyces, 
Diplomyces, Rhachomyces, Chastomyces, Sphaleromyces, Compsomyces, 
Moschomyces. 


Group II, ExoGen#, with antherozoids produced exogenously. 
Order Zodiomycetez. 
Genera Ceratomyces, Zodiomyces. —CuaRLEs E. Bessey. 


Recent Text-Books.—Some years ago we noticed the first part of 
an Introduction to Entomology by Professor Comstock, and we thought 
when we received the present volume’ that we at last had the completed 
work ; but a moment’s examination showed that we had instead an en- 
tirely new work, somewhat smaller than the other would have been. 
It is essentially a work for the beginner in entomology, and contains 
just those things about species which the beginner wants to know. It 
begins with an essay on classification, etc., and then passes to a consid- 
eration of the Arthropoda, in which the Crustacea and Myriopoda are 
dismissed with short shrift and the Arachnida are treated with a little 
more detail, and then begins the discussion of the insects proper (i. e., 
Hexapods). The general account of these is rather short, but is clear 
and accurate as awhole. These subjects already mentioned occupy 77 
pages, the rest is devoted to classification. Professor Comstock divides 
the insects into the Orders:—Thysanura, Ephemerida, Odonata, Ple- 
coptera, Isoptera, Corrodentia, Maliophaga, Dermaptera, Orthoptera, 
Physopoda, Hemiptera, Neuroptera, Mecaptera, Trichoptera, Lipidop- 
tera, Diptera, Siphonoptera‘ Coleoptera, Hymenoptera—and these are 
treated in the order given. The author, however, disarms critisism of 
this arrangement by his words on p. 77. Among the specially notice- 


‘A Manual for the Study of Insects. By John Henry Comstock and Anna 
Botsford Comstock. Ithaca, N. Y.: Comstock Pub. Co., 1895, 80 pp. x+701. 


516 The American Naturalist. [Inne, 


able features may be mentioned the uniformity which pervades the 
whole work, and this extends to a uniform notation of the veins of the 
wings, a thing which has long been lacking. We cannot dismiss our 
notice of this work without mention of the beautiful illustrations from 
the graver of Mrs. Conistock. For years the illustrations of Flint’s 
edition of Harris have been the standard for wood-cuts of insects, but 
in not a few instances has Mrs. Comstock surpassed Mr. Marsh. We 
have no doubt about the sale of the present work ; every entomologist 
will want it, and we know of no better book to put in the hands of 
those youth who persist in bringing all sorts of bugs into the house. 
Yet we regret certain features in the work, for which, doubtless, there 
was good reason. Thus the lack of reference to the literature of the 
different groups, a feature found in the part of the “ Introduction ” 
already published is a serious omission. Then, too, we could have 
wished more morphology and a little outline of the development of 
insects, while we could have wished for portions on geographical distri- 
bution, mimicry and other means of protection, etc. But we forget all 
these lacks when we look at Fig. 190, which ought to have appeared in 
the “ Fliegende Blatter.” 


The Cell.’2—The want of a good comprehensive account of the 
Anatomy and Physiology of the Cell has induced Dr. H. J. Campbell 
to edit an English translation of Dr. O. Hertwig’s valuable treatise on 
this subject. In the author's preface Dr. Hertwig states that in this 
work he has endeavored to fix the standpoint occupied at present by 
the doctrines of cell and tissue formation, and to delineate the histori- 
cal course of the development of the more important theories. The 
points discussed in the several chapters are: the chemico-physical and 
morphological properties of the cell, the vital properties, vital phe- 
nomena, metabolic changes occurring between protoplasm, nucleus and 
cell products, and theories of heredity. Each of these topics is ex- 
haustively considered, and a very full bibliography is given of the sub- 
ject under discussion. 

The work abounds in cuts illustrating the text. 


"Elementary Text-Book of Entomology.’—This book, of which 
the recent edition has just been issued, is intended as an introduction to 


2The Cell: Outlines of General Anatomy and Physiology. By Dr. Oscar Hert- 
wig. Translated by M. Campbell and edited by H. J. Campbell, M.D. New 
York, 1895, Macmillan & Co., $3.00. 

Elementary Text-Book of Entomology. By W. F. Kirby, F. L.S., F. E.S. 
Second edition, revised and augmented, with 87 plates, containing over 650 fig- 
ures. London : Swan, Sonnenschein & Co. New York: Macmillan & Co., 1892. 
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the study of insects in general. For convenience the author adopts 
the following system of classification, viz.: Coleoptera (including Strep- 
siptera), Orthoptera (including Euplexoptera and Dictyoptera), Newrop- 
tera (including Trichoptera, Thysanura, Collembola, Mallophaga and 
Thysanoptera), Hymenoptera, Lepidoptera, Hemiptera (including the 
sub-orders Hemiptera-Heteroptera and Hemiptera-Homoptera, and the 
Anoplura), and Diptera (including Aphaniptera, and possibly Achrei- 
optera). 

After an introduction concerning insects in general, Mr. Kirby 
takes up each Order in turn, giving an account of its principal Famil- 
ies, with observations on their habits and economic importance. Many 
typical species are described and figured, so that it is comparatively 
easy for the student to identify the principal divisions. 

A complete index adds to the usefulness of the book. 

The work is necessarily of a very general character, and is well- 
adapted to serve as an introduction to a fascinating science. 


Birds of Illinois.“—The Natural History Survey of Illinois has 
published its second volume, part I, a continuation of the descriptive 
catalogue of the birds of that State, by Robert Ridgway. The Orders 
treated of in the present volume are the Gallinz, Limicole, Alector- 


ides, Herodiones, Anseres, Steganopodes, Longipennes and Pygopodes. 
Thirty-three full page plates give the heads, feet and legs of charac- 
teristic types of the Orders. 
Mr. Ridgway’s well-known er in this field insures the value 
of the work. 


The Forces of Nature.’—A small octavo, of some 150 pages, in 
which are briefly stated the fundamental principles of the laws which 
govern the operations of nature. Part I contains five chapters treat- 
ing respectively of the solar system, sound, structure of matter, radiant 
energy and electricity. Part II comprises a series of disconnected 
paragraphs, giving the latest discoveries in the physical sciences. This 
volume is at all odds the most elementary treatise on the subject that 
could have been devised. 


* The Ornithology of Illinois. By Robert Ridgway. Natural History Survey 
of Illinois, Vol. II, Pt. I, Springfield, 1895. 

5 The Forces of Nature. By H. B. Harrop and L. A. Wallis. Columbus, Ohio, 
1895. 
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General Notes. 
PETROGRAPHY:! 


Mud Enclosures in Triassic Trap of New England.— 
Emerson,’ in an interesting and well illustrated paper, gives an account 
of tuff deposits at Granby and Holyoke, Mass., and of a sandstone con- 
taining fragments of a diabase very rich in feldspar existing a few feet 
above the Holyoke trap sheet in the valley between Tom and Little 
Mountains. At Dibbles and at other places the normal ‘trap’ of the 
region is filled with enclosures of a calcareous mud, which are so related 
to the enclosing rock as to leave no doubt that the mud was forced into 
the trap before solidification took place. In its advance the rolling lava 
sheet carried some of the mud beneath it, so that it now contains a muddy 
lower layer as well as a muddy upper layer. In places, especially near 
Greenfield, Mass., the trap, which is mainly a diabase, solidified as 
pitchstone, as a result probably of the action of the steam generated by 
the heating of the lower mud stratum. In these places the lower por- 
tion of the sheet is a mixture of sand, fragments of sandstone, frag- 
ments of diabase and of pitchstone, all cemented together by glass, 
which is cracked and shattered. In the crevices thus formed albite, 
diopside and other minerals have been deposited. Elsewhere, sand- 
stones and diabase glass, trap and breccia are intermixed in great con- 
fusion. The petrographical description of all the types of breccia and 
pitchstones are faithfully given by the author. The glasses in the glass 
breccia of Meriden, analyzed by Stokes, is composed as follows: 


TiO, CO; F Fe,0; FeO MnO BaOQ CaO MgO Na,O H,O Total 
46.86 1.13 2.19 .15 tr 13.96 5.23 467 tr .03 942 7.69 2.02 1.85 4.72 = 99.92 


The lava sheet is supposed to have moved over the bottom of a water 
basin blending with the mud and sand with which this bottom was cov- 
ered. The mud was drawn up into the liquid Java by currents, and 
the great amount of water thus introduced caused it to solidify locally 


1 Edited by Dr. W. S. Bayley, Colby University, Waterville, Me. 
2 Bull. Geol. Soc. Amer., Vol. 8, p. 59. 
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asa spherulitic glass with the composition indicated above. Explo- 
sions of steam took place before the glass had completely cooled, form- 
ing a breccia of mud, sand, solidified lava, partially solid glass. At 
one place this mixture broke through the trap sheet forming a mud 
voleano. A large number of handsome plates illustrate the descrip- 
tions. 


A Keratophyre Dyke near New Haven.—Hovey’ declares 
that a keratophyre dyke cuts the Triassic sandstones near New Haven, 
Conn. It isone of seven dykes, the remaining six being diabases. The 
keratophyre contains two sets of feldspar phenocrysts. One set con- 
sists of large crystals of albite and the other of acicular crystals of 
anorthoclase. The matrix in which these lie looks like a devitrified 
glass. Analysis gave: 


SiO, TiO, Al,O, Fe,O, FeO Mno MgO CaO Na,O K,O Ign Total 
60.13 tr 20.47 1.04 .72 tr 1.15 2.59 9.60 1.06 3.44—100.20 


The loss on ignition is largely CO,. Thisis the first acid dyke reported 
in the Triassic sandstone of the Atlantic border. 


The Gabbros near Ronsperg, Bohemia.—A group of rocks 
belonging to the gabbro family is described by Martin‘ from the vicin- 
ity of Ronsperg, Bohemia. Gabbros and olivine-gabbros are the prin- 
cipal rock types met with. They constitute intrusive layers between 
pegmatite and amphibolite. Near the amphibolite the gabbros grade 
into quartz diorites. At Hoslau a smaragdite gabbro occurs in scattered 
ledges, and between these, near a granite with which the basic rock 
may be in contact, are ledgesof norite. Wehrlite ledges are also found 
in the same vicinity. These are believed by the author to be basic in- 
clusions in the intrusive rock. The olivine of the olivine-gabbro is 
often surrounded by arim consisting of orthorhombic pyroxene, brown, 
green and colorless hornblende, and spinel, all of which are thought to 
be secondary. Diallage and orthorhombic pyroxenes, and this mineral 
and olivine, are often in parallel growths when all are original. The 
smaragdite-gabbro is much decomposed, its diallage having been 
changed to smaragdite and its plagioclase to cloudy grains filled with 
zoisite and clinochlor. 


Exotic Blocks in the Eocene Schists of the Alps.—The 
Eocene schists of the Alps have long been known to include exotic 


5 Amer. Jour. Sci., III, 1897, p. 287. 
*Min u. Petrog. Mitth., X VI, 1896, p. 105. 
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blocks or boulders, that are different in character from the blocks and 
boulders found in the glacial drift of the district. Konig’ has recently 
described those occurring in the schists near Stockerau as micro-gran- 
ites, granophyres, granites, gneisses and mica schists, but has not suc- 
ceeded in tracing them to their origin. 


The Eleolite-Syenite of the Serra Monchique.—Kraatz,® 
Koschlau and Hackman give a very thorough account of the well 
known eleolite-syenites of the Serra Monchique, Portugal. Two prin- 
’ cipal types of the rock are distinguished. One is the coarse grained 
type from Picota and the other a finer grained type from Foia. These 
are crossed by streaks (Schlieren) of fine grained rock, and in them are 
basic concretions. The eleolite-syenite has produced marked contact 
effects in the surrounding sedimentaries and has suffered corresponding 
changes on the periphery of its mass. A system of dykes cutting the 
syenite comprises bostonite-porphyry, leucite-tinguaite, vitrophyre, 
wgirine-tinguaites, eleolite-syenite porphry, camptonitic-tinguaites, 
nepheline-tephrite, monochiquite and camptonite. 

The Picota rock may be a deeper facies than the Foia rock. It con- 
sists essentially of eleolite and feldspar, with a few dark colored com- 
ponents forming a granitic or a trachytic aggregate. The dark colored 
components are diopside, often with an xgirine or an egirine-augite 
border, sphene, biotite and lavenite. Except the first named they are 
all in small quantity. Analyses show the presence of 37.44% soda- 
orthoclase, 24.34% albite, 14.43% nepheline, 11.6% augite, 10.21% 
lepidomelane and .22% sphene. The Foia rock differs from the Picota 
type in the presence of but a small quantity of nepheline and in its 
finer grain. In some of its varieties it resembles strongly the pulaskite 
of Arkansas both in appearance and in composition. An analysis of 
the Portugese rock yielded : 


SiO, TiO, Al,O, Fe,O, FeO MnO MgO CaO K,O Na,O H,O Total 
60.42 — 19.23 63. 319 67 1.73 6.88 6.99 1.74=-101.48 


Near the village of Monchique a pegmatitic pulaskite or eleolite-sye- 
nite was met with, the only instance of a pegmatite discovered in the 
district. 

The streaks (Schlieren) in the Picota rock are more acid than the 
body of the rock, one in the Foia area contains a hornblende of the 
katophorite-arfvedsonite series, otherwise they present no unusual feat- 
ures. 


5 Min. u. Petrog. Mitth., XV, p. 466. 
®Ib., p. 197. 
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One of the basic concretions in the Picota area has the composition of 
teschenite. Its analysis gave: 


SiO, TiO, Al,O; Fe,0; FeO MgO CaO Na,O CO, P,0; H,O Total 
49.67 4.14 14.56 6.09 6.41 4.66 14.87 4.25 1.94 .40 .52 1.18 — 100.82 


Another is an essexite with the composition : 
SiO,- TiO, Al,O, Fe,O, FeO MgO CaO Na,O K,O H,O Total 
49.67 not det. 17.99 13.06 3.06 6.63 6.21 2.62 .86 = 100.10 


The contact products formed in the surrounding slates, graywackes and 
quartzites are hornstones, knotty schists and other contact schists like 
those so frequently found around bosses of granite. Diabase horn- 
stones (cordierite-bearing and cordierite-free) are contact facies of 
igneous rocks in the vicinity of the syenite intrusion. 


Notes.—Jaggar’ has constructed a simple instrument to use on the 
microscope stage for inclining a thin section in such a manner that 
optical axial angles may be observed in sections cut at random. 

Merrill® continues his contributions to the study of rock weathering 
in a paper on the weathering of micaceous gneisses in Albemarle Co., 
Virginia. The results communicated confirm those obtained in pre- 
vious investigations. The red color of the residual soil in this case, as 
well asin the south generally, is thought to be purely a superficial 
phenomenon. It is accounted for by the accumulation of the coloring 
matter distributed through the rock in the residue left by the weather- 
ing processes. Brilliant colors in residual soils are thus regarded as 
evidences of long continued weathering action. The author would 
limit the use of the term ‘weathering’ to the alteration “ processes 
going on within the zone of oxidation and resulting as a rule in the 
destruction of a rock mass as a geological body.” The deeper seated 
changes resulting in the alteration of the rock constituents without 
changing the character of the rock as a whole, he would term hydro- 
metamorphism. 


7 Amer. Jour. Sci., III, 1897, p. 129. 
® Bull. Geol. Soc. Amer., Vol. 8, p. 157. 
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GEOLOGY AND PALEONTOLOGY. 


The International Congress returns to its proper mission. 
—The iollowing is part of the last circular of the council of the Inter- 
national Geological Congress. One of the two specific objects which 
the Congress originally set out to accomplish was the modification of 
the nomenclature, but the meetings gradually drifted away from the 
work to the more entertaining occupation of listening to lectures by 
distinguished savants on various themes. The Council of the coming 
Congress recalls that body to its duty with abruptness, and reproduces 
the essential parts of the reports of the Committee employed to study 
the subject made at the Committee’s sessions at Geneva and Manches- 
ter in 1886 and 1887. 

If half of the questions here enumerated but receive the approval 
of the coming Congress, a boon will have been conferred on long suffer- 
ing students. 

Third Circular, International Geological Congress, 7th Session, Rus- 
sia, 1897: 

The Committee of Organization of the 7th International Geological 
Congress has decided at its session of February 21st (March 5th) to 
dispose in the following manner of the time which the members of the 
Congress will pass at St. Petersburg between the 17th.(29th) of Aug- 
ust and August 23d (September 4th). 

From 9 to 10 A. M., will be held the session of the Council of the 
Congress. 

From 10 to 2 P. M., discussion [in the Congress Ed.] of the questions 
which will be proposed in the programme of the Committee of Or- 
ganization. 

From 2 to 3 P. M., visit to the museums and the exposition. 

From 3 to 5 P. M., communications of a general character an- 
nounced in advance to the Committee on Organization.’ 

It has been decided to group these communications in such a man- 
ner as not to embrace in a single day more than one of the branches of 
geological science. 

After the session of the Congress it is proposed to make excursions 
in the environs of St. Petersburg. In the interval between August 


1 Up to the present time several Geologists have expressed the desire to make 
communications of this kind. 
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17th (29th) and August 23d (September 4th) an excursion of one and 
a half days will be made to the cascade of Imatra. 

As to the scientific questions which it is proposed to elucidate at the 
7th Session of the Congress, the Committee on Organization has put it- 
self in communication with Professors Capellini and Dewalque, Presi- 
dent and Secretary of the permanent commission of the Congress (a 
commission charged with elaborating preliminarily the questions which 
it will be desirable to submit to the discussion of the Congress) as well 
as with several geologists of Western Europe and America. 

In consideration of the answers received, the Committee on Organi- 
zation has the honor to propose the following programme of the labor of 
the Congress. 

On reviewing the work of the preceding Congresses, the Committee 
on Organization has observed that all the sessions which have followed 
that of London have lost sight of the propositions of the commission 
for the unification of the nomenclature, elaborated in the meetings at 
Geneva (1886) and at Manchester (1887), and announced by the Sec- 
retary of this commission in these terms: 

“The commission on the uniformity of nomenclature thought it of 
importance before going further, to adopt certain principles of a 
nature to serve as a guide in the discussion of systems of classification, 
and it adopted the following theses.” 

“T. The divisions of the first order should have an universal value, 
and should be based upon paleontological characters sufficiently gen- 
eral to be applied to the whole earth.” 

“TI. The sub-groups which are optional will be necessarily defined 
by the characters which are common to the systems of which they are 
formed. They should have an almost universal value.” [In the 
thought of the commission these sub-groups were the Jurassic and the 
Cretaceous. The meeting at Manchester having rejected these sub- 
groups, this thesis II disappears from the programme]. 

“TIT. Besides the systems shall have a very general value. Their 
paleontological characters should indicate an organic evolution, partic- 
ularly characterized by the study of pelagic animals.” 

“TV. In order that a division should be erected into a system, it is 
desirable that the succession of pelagic fauna show itself susceptible of 
well marked sub-divisions.” 

“V. The divisions of a system ought to have an European or equiv- 
alent value. Each stage ought to be characterized by a pelagic fauna 
sufficiently distinct.” 
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“ VI. The sub-stages can have but a regional value. (The commis- 
sion thinks that the International Congress has not to concern itself 
with the final divisions which have only a local value).” 

“VII. The divisions of the same order ought to present as much 
equivalence as possible from the point of view of the paleontological 
evolution which they represent.” 

“N. B. The commission recognizes that the geographical variations 
ought to be taken into serious consideration in the establishment of 
divisions of different orders; but on account of the frequently local 
character of the variations, and above all of the actual imperfection of 
our knowledge so far as relates to the old beaches, it thinks that the 
stratigraphical argument needs to be confirmed by the paleontological 
criterion.” 

At the Manchester meeting M. Hughes called attention to the nec- 
essity of discussing principles before the applications; on his motion 
the commission decided to ask the Congress to determine primarily the 
rules of stratigraphic terminology, such as the rules to follow in the 
historical and stratigraphical criticism, above all from the point of 
view of the law of priority. 

The commission concludes its report with the following sentence: 

“Tt seems evident that it would considerably shorten the discussions 
if the Congress proceed in this way.” 

Unfortunately the Congress of London could not profit by the sen- 
sible ideas enunciated at Geneva and Manchester, and was obliged to 
continue its labors in the direction imposed by the session at Berlin. 
Similarly the questions put by the commission for unifying the nomen- 
clature were neglected at the Congresses of Washington and Ziirich. 
Consequently it would be desirable that the Congress of Russia return 
to the questions having an international character, and that the decis- 
ions of the commissions of Geneva and Manchester that we have just 
cited (to which cou!d be added some general theses) should become the 
basis of the questions to discuss. 

The Committee on Organization of the Congress of St. Petersburg is 
of the opinion that before taking up the other questions, the Congress 
should decide primarily which of the two classifications it wishes to re- 
tain in the science, the artificial classification based solely on historical 
data, or the natural classification which bases itself as much on the 
general physico-geographical changes, common to the whole terrestrial 
globe, as on the faunal data, and not on the accidental limits of the 
different divisions called after the name of the region where they have 
been established for the first time. 


A 
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The data actually at the disposition of science are sufficiently num- 
erous to sketch the principal features of the great physico-geographical 
changes, such as the invasion of the oceans, the relations which exist 
between these and the general oscillations, ete. The reconciliation of 
these data with the faunal data could doubtless accomplish the admis- 
sion of a new grouping of geological systems, and put an end to the 
continual fruitless polemics, which ensue from the efforts one is obliged 
to make in order to bring into the frame work of the actual systems 
all the peculiarities which the various regions offer. It goes without 
saying that the discussion of this question of a general nature does not 
exclude the necessity of examining the propositions of the commission 
for the unification of the nomenclature ; but a satisfactory preliminary 
understanding would certainly contribute much to prepare the success 
of the deliberation on the propositions suggested by the commissions 
of Geneva and Manchester. 

After the examination of the first points it would be very desirable 
that a second question of principle should be cleared up, that of the 
rules to follow in the introduction of new terms in stratigraphic nomen- 
clature. Each of us knows how many new denominations appear in 
the literature to designate different geological divisions. Frequently 
the authors of the new terms introduce them without any argument, 
either batrological or faunal, which might serve to distinguish clearly 
the sediments to which they apply these denominations from the adja- 
cent deposits; it happens even sometimes that the authors themselves 
have very vague conceptions of what they call by a new name. Such neo- 
logisms appear not only in the special literature, but quite frequently in 
the manuals, whence they pass into the general literature. These new 
terms being evidently but a useless burden to the science, it is in the 
highest degree desirable that the Congress, which has already estab- 
lished rules to follow in the paleontological nomenclature, assert itself 
also on the question of the stratigraghic nomenclature, and that it 
establish data which may authorize the application of new denomina- 
tions to certain deposits. 

Another question of not less absolute necessity in the opinion of the 
Committee on Organization, is that of petrographic nomenclature, of 
which it is more than urgent to-day to establish the principles. 

The inundation of new terms in the science has attained such dimen- 
sions that very soon no human memory will be able to retain the whole 
mass of new denominations, and the reading of each memoir will neces- 
sitate the employment of a special glossary. The labors undertaken in 
this direction could be made simultaneously with the deliberations on 
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the principles of petrographic classification, of which the elaboration 
has been confided by the Congress of Ziirich to a special commission 
under the presidency of M. A. Michel-Levy. 

The Committee on Organization of the Congress of St. Petersburg 
does not flatter itself that the single session from August 17th (22d) 
to August 23d (September 5th) will suffice to exhaust this programme, 
but if it be only a part which can be submitted to discussion from 
all points of view—a discussion which would offer to the Congress the 
possibility of expressing itself in a definite sense, the 7th Session of the 
International Geological Congress would still have the merit of having 
directed the labors of the meeting in the right road, abandoned since 
the session at Washington.—P. F. ’ 


On the Laramie and Related Formations in Wyoming. 
—Various questions that have arisen in regard to the contents of the 
Laramie formations have been investigated by T. W. Stanton and F. 
W. Knowlton. They show that the Black Buttes (Wyoming) beds 
are true Laramie, and correlate with them the Ceratops beds of Con- 
verse County. The plant forms confirm the Laramie age of the Cera- 
tops beds. It is also demonstrated that the coal-bearing series of the 
Laramie plains in large part if not wholly, are older than the true 
Laramie. The facts stated by the writers lead them to follow the ex- 
ample of King, Hayden and many other geologists in placing the base 
of the Laramie immediately above the highest marine Cretaceous beds 
of the Rocky Mountain region. They include in the Montana forma- 
tion or division intercalated non-marine beds that at some localities 
yield land plants and brackish and freshwater mollusks as well as 
coal. 

The discussion of the upper limit of the Laramie is replete with in- 
terest and is here given in full :— 

“ Until a few years ago it was the custom to include in the Laramie 
all of the beds between the Fox Hills ard Wasatch formations. In 
the Denver region the detailed studies of Cross and Eldridge,’ have 
resulted in the recognition of the Arapahoe and Denver beds separated 
from the Laramie and from each other by unconformities and distin- 
guished by marked lithologic features. A revision of the fossil floras 
of that region has also shown that the Denver beds contain a flora 
composed of species, a large proportion of which are not found in the 


' Proceeds. Colo. Sci. Soc., Vol. III, pt. I, pp. 86-133; Amer. Jour. Sci., 3d 
Ser., Vol. XX XVII, 1889, pp. 261--282 ; Monograph, XX VII, U. S. Geol. Sur- 
vey (in press). 
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underlying Laramie. Cross,’ Hills* and others have observed that beds 
lithologically resembling the Denver bed and ina similar stratigraphic 
position above the Laramie, occur at several widely separated localities 
in western and southwestern Colorado. In southern Montana Weed‘ 
has defined the Livingston formation as a very thick series of strata 
lithologically comparable with the Denver beds, resting unconformably 
on the Laramie and yielding a small flora more closely related to the 
Denver flora than to any other. The same geologist* also finds beds 
that he refers to the Fort Union, overlying the Livingstone. A|l these 
formations are older than the Wasatch, and we should naturally ex- 
pect to find them in eastern and southern Wyoming, or, if they are 
absent there, their places should be indicated by unconformities. 
“The Denver and Arapahoe beds have yielded representatives of a 
remarkable reptilian fauna consisting largely of horned dinosaurs of 
the family Ceratopside. The presence of this family in the Ceratops 
beds of Converse County and probably at Black Buttes has suggested 
the very reasonable query whether the beds containing them at these 
places also are not younger than the true Laramie. The facts we have 
presented relative to the stratigraphy and paleontology of the Black 
Buttes dinosaur horizon seem to us convincing that it is in the Laramie 
and near the base of that formation. It is less than 200 feet above the 
marine Cretaceous, and there is no evidence of a break® nor any abrupt 
lithological change. The character of the flora and of the invertebrate 
fauna also, so far as the species have a distribution in recognized hori- 
zons elsewhere, favors its reference to the Laramie. If the Dinosaur 
bed of Black Buttes is not Laramie, then the Laramie is either absent 
or is represented only by about 100 feet of sandstone. The overlying 
beds up to and including strata with a Fort Union flora seem to form 
a continuous series that is indivisible either structurally or lithologi- 
cally, and we can see no reason for placing the top of the Laramie 
lower than the base of the lowest bed with a Fort Union flora. 
“Closely similar conditions are seen in Converse County, the princi- 
pal difference being a greater development of the beds. The sand- 
stones at the base overlying the Fox Hills are a few hundred feet 


2 Amer. Jour. Sci., Vol. XLIV, 1892, pp. 19-42. 

§ Proceeds. Colo. Sci. Soc., Vol. III, pt. III, 1890, pp. 390-397. 

* Bull. U. S. Geol. Surv., No. 105, pp. 21--37. 

5 Amer. Geol., Vol. XVIII, pp. 201--211, 1896. 

® The supposed unconformity between Powell’s Point of Rocks and Bitter Creek 
groups has no bearing on this question, since it is below marine beds belonging to 
the Fox Hills. i 
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thick, and the variable, more argillaceous higher beds, with a fresh- 
water fauna in large part identical with that at Black Buttes and a 
flora that also indicates the same horizon, have a much greater thick- 
ness. Here again there seems to be no break in a series that has Fort 
Union plants in its upper member. The abundant occurrence of such 
a species as Campeloma multilineata throughout all but the lowest por- 
tion of the series argues strongly for continuous sedimentation. 

“The difficulty of recognizing unconformities in beds so little dis- 
turbed has not been overlooked, and the possibility that there may be 
such undiscovered breaks in these two areas is freely admitted, though 
it does not seem to us probable. From the facts now available: it seems 
most probable that in Converse County, and in the Bitter Creek Val- 
ley, the time representatives of the Denver and Arapahoe beds are 
undifferentiated portions of a continuous series, and cannot be sepa- 
ted from the Laramie. The Fort Union beds are apparently distin- 
guishable by means of their flora, and these mark the upper limit of 
the Laramie in the areas in question.” (Bull. Geol. Soc. Amer., Vol. 
8, 1897). 


A Comparison of European and American Lower Creta- 
ceous Flora.—In comparing the fossil floras of the Lower Cretaceous 
beds of America with those of Europe, Dr. Lester Ward finds some 
close analogies existing between them. The European beds examined 
are the Wealden of England, the Scaly Clays of Italy, and the Lower 
Cretaceous of Portugal; the American floras used for comparison are 
those of the Older and Middle Potomac, the Trinity of Texas, and the 
Kootanie of the northwest. The table of the distribution of the Weal- 
den flora compiled by Dr. Ward shows that the paleontological rela- 
tions between the Wealden of England and the Potomac formation of 
America are as close as are the geological relations. 

In regard to the Scaly Clays of Italy, the author is inclined to favor 
their Lower Cretaceous age from the general resemblance of the Cycad 
remains of the formation in question to those of America. Both the 
stratigraphy and the faunal remains confirm this view. 

Lastly, the author finds that the Lower Cretaceous of Portugal is, 
botanically speaking, a close repetition of that of America. (Extr. 
Sixteenth Ann. Rept. U.S. Geol. Surv., 1894-95. Washington, 1896). 


Geological News.—ArcHEAN.—The iron ore bodies in and near 
Mineville, N. Y., constitute the third largest single group developed 
east of Lake Superior. They occur on the contact between gabbro 
and gneiss. A study of the relations of the rocks leads Mr. J. F. 
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Kemp to the conclusion that the gabbro was intruded as one or more 
sheets which pierced the gneisses parallel with the present direction of 
foliation. Subsequent to the intrusion and to the ore deposition came 
the dynamic metamorphism which developed the gneissoid foliation. 
The ore deposition, the metamorphism and the folding are of pre- 
Cambrian date, but some faulting is probably later. The author re- 
gards the ores as contact deposits formed by the influence and stimulus 
of the gabbro intrusion. (Trans. Amer. Inst. Min. Eng., 1897). 


Pa.eozoic.—The affinities of the perplexing genus Vertebraria 
have been finally settled by M. R. Zeiller. Among the collection of 
plants obtained by M. de Launay from the permo-triassic deposits of the 
Transvaal, were a number of specimens of Vertebraria, which upon 
minute examination showed not only the rhizome structure, but also 
that the rhizome consisted of a central axis with a variable number of 
longitudinal wings anastomosing two by two from place to place. This 
suggested to the investigator that Vertebraria belonged to the Glos- 
sopteris. Other specimens verified this conjecture by permitting the 
tracing of a group of bundles starting from the anastomosis of longitu- 
dinal ridges into the midrib of a Glossopteris leaf. Vertebraria is, 
therefore, the rhizome of Glossopteris. (Records Geol. Surv. India, 
Vol. XXX, 1897). 


Mrsozoic.—A small collection of plants from the Cretaceous marl 
at Cliffwood, N. J., is reported upon by Professor Hollick. The re- 
mains number 26 species, of which 10 are new ; the latter are described 
and figured. Conifers are the most abundantly represented. This col- 
lection is of interest as supplementing our previous knowledge of the 
Cretaceic flora of eastern North America. (Trans. New York Acad. 
Sci., 1887). 


Cenozoic.—Dr. George Dawson reports the finding of Globigerina 
eretacea and Textularia globulosa, as well as other forms of marine or- 
ganisms in the boulder clays of the Great Plains which appear to be 
contemporaneous with the deposition of the clays. This fact corrobo- 
rates the author’s previous suggestion that the water covering the 
western plains at this time may have been at the level of that of the 
sea and in more or less direct communication with it. (Journ. Geol., 
Vol. V, 1897). 

The evidence thus far gathered concerning the petroleum yielding 
rocks of California leads to the following conclusions :— 

(1) That the Oligocene and Eocene formations contain a primary 
deposit of petroleum. 
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(2) Secondary deposits consisting of asphaltum, have a vertical 
range from Miocene to Pleistocene. (Calif. State Min. Bur. Bull. 11, 
[1896] 1897). 


BOTANY.’ 


A Scientific Dictionary of Plants.—Of unscientific diction- 
aries of plants we have had many, but at last we have one which may 
be consulted without fear by the scientific botanist. It is so useful that 
we may well call attention to it here. Its author, J. C. Willis, is the 
Director of the Royal Botanic Garden in Ceylon, and the book, which 
he calls “A Manual and Dictionary of the Flowering Plants and 
Ferns,” is the outgrowth of his experience in garden, museum and field. 
In the first volume are given summaries of Morphology, Ecology, the 
Principles of Classification, Geographical Distribution, and Economic 
Botany. ‘The second volume, which is double the size of the first, con- 
sists of an alphabetical arrangement of classes, orders and genera, each 
with valuable descriptive and numerical data. 

In the preparation of the work the author has made use of Engler 
and Prantl’s Pflanzenfamilien, thus insuring a modern treatment. The 
fact that it is brought out by the Cambridge University Press as 
one of the Cambridge Natural Science Manuals, is a sufficient guaran- 
tee of the mechanical excellence of the work. 

—CuarLes E. Bessey. 


Order and Family in Botany.—It has been a well-recognized 
law in Zoology that “Family ” is a subdivision of “ Order,” and in 
many botanical publications an effort has been made to recognize the 
same relation. It is very unfortunate that in the ordinary English 
books both of these terms have been applied to the same groups. Thus 
we have Order Ranunculacee and Family Ranunculacew, Order Com- 
posite and Family Composite. Here we throw away a much needed 
group-term, and are obliged to bring in the term “ Cohort” to replace 
it, to say nothing of “ Series” and “ Division.” Some of the German 
botanists have wisely followed the zoological practice of using “ Order ” 
for a group above “ Family.” Thus Luerssen (Handbuch der System- 
atischen Botanik), Sachs ( Text-book of Botany), Goebel (Outlines of 
Classification and Special Morphology of Plants), Schumann (Lehrbuch 


1 Edited by Prof. C. E. Bessey, University of Nebraska, Lincoln, Nebraska. 
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der Systematischen Botanik) Winter, Luerssen, Limpricht and others 
(Rabenhorsts’s Kryptogamen Flora von Deutschland, Oesterrich und der 
Schweiz), Schroeter (Die Pilze Schlesiens) and Engler and Prantl (Die 
Natiirlichen Planzenfamilien) group the families (Familien) uuder 
orders (Ordnungen, Reihen). Over against this commendable prac- 
tice we may contrast the common English and American manuals, as 
Hooker’s Student’s British Flora, Bentham’s Handbook of the British 
Flora. Gray’s Manual of Botany, Coulter’s Manual of Rocky Mountain 
Botany, Watson’s Botany of California, and Bentham and Hooker’s 
Genera Plantarum, in all of which Order and Family are treated as 
synonymous terms. Now and then we find a work in which these 
terms are treated as not synonymous, but, curiously, Family is placed 
above Order. Twenty or more years ago, Cooke, in his Handbook of 
British Fungi, used these terms in this reversed relation ; but little was 
thought of it since he never paid much attention to such details. Re- 
cently a work has appeared (Warming’s Handbook of Systematic Bot- 
any, translated by Potter) which is so useful in many ways that it must 
be widely used, in which the orders are made secondary to the fami- 
lies. Thus we find the “Family” Gasteromycetee containing the 
“Orders” Tylostomacee, Lycoperdacee, Sclerodermatacee, Nidulariacee 
and Hymenogastracee, the “ Family” Saxifraginae containing the 
“Orders” Crassulacee, Saxifragacee, Ribesiacee, Hydrangeacee, Pitto- 
sporacee, Hamamelidacee, Platanacee and Podostemacee. We hoped 
that this confusion would find no foothold in America, but we observe 
that Thaxter in his great Monograph of the Laboulbeniacce follows the 
undesirable practice by subdividing the Family Laboulbeniacee into 
three “ Orders.” 

It should not be necessary to argue for uniformity of practice in the 
two branches of Nature-study, Botany and Zoology ; that appears to be 
almost self-evident ; but these later exceptions show that there is danger 
that we shall have more and more cases of violation of the rule. It is 
not a matter of small moment. It is not true that botanists may be a 
law unto themselves in such matters. Every man, however much he 
may have deepened his work until he may be said to have mastered 
some particular field of the science, must remember that to a large ex- 
tent his work must be followed and reviewed by men who, for a time, 
at least, work in more than one field. Every biological student has a 
right to demand that specialists shall not add needlessly to the difficul- 
ties which confront him in his attempts to gain a knowledge of the 
scientific grouping of plants and animals. So long as the botanists 
used. “ Order” and “Family” indifferently for the same groups, the 
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student had little difficulty in remembering the curious fact that while 
botanists have as great a need as the zoologists for group-terms, they 
have thrown away “ Family” by making “ Order” synonymous with 
it and then using both terms for the same groups. When, however, 
he faces the fact that in zoology the sequence is Class, Order and 
Family, and in botany Class, Family and Order, he may well become 
indignant at the want of agreement between the workers in these nearly 
related fields of science—CHARLEs E. BEssry. 


Botanical Notelets.—Frank Vincent’s “Plant World” is a 
pleasantly written book in Appleton’s Home Reading Books. It con- 
sists of selections, prose and poetic, relating to plants. In general these 
selections are judiciously made, but there is one at least written by I. 
Platt in “ The World’s Encyclopedia of Wonders and Curiosities ” 
which should at once be suppressed by the publishers. How Dr. Har- 
ris, the editor of the series, could have allowed such arrant nonsense to 
go into this otherwise excellent book is quite inexplicable. 

Of some botanical interest is the pretty little book, “ ‘The Dahlia,” 
edited by William Cuthbertson, and published by Macmillan & Co. 
While primarily intended for gardeners and florists, there is not a lit- 
tle of value in it for the scientific botanist who is interested in the ques- 
tion of the pliability of plants under man’s hand. 

J. B. Leiberg’s report of his botanical survey of the Coeur d’Alene 
Mountains, Idaho, in the summer of 1895 (Contrib. U. S. Natl. Herb., 
Vol. V, No.1), brings to light many interesting facts about a relatively 
little known region. It contains many suggestions as to the policy of 
forest preservation in which so many scientific men are now interested. 
It is interesting to note that in spite of the fact that this report has a 
marked economic fiavor, all measurements are metric throughout. 
Certainly if the United States Department of Agriculture can safely 
use the metric measurements in a bulletin dealing with topography, 
drainage, climate, mineral deposits, agricultural capacity, agricultural 
products, grazing lands, native food plants, utilization of water supply, 
forest. resources, forest destruction, forest preservation, etc., botanists 
need no longer fear to make use of such: measurements in their books, 
even of the most popular character. 

The last number of Pringsheim’s Jahrbiicher fiir wissenschaftliche 
Botanik (Bd. XXX, 2 and 3), now edited by Pfeffer and Strasburger, 
is remarkable for the richness of its contents, the whole being devoted 
to cytological studies from the Botanical Institute of Bonn. After an 
introductory note by Strasburger there are papers on the karyokin- 
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atic spindle of Equisetum (Osterhout), nuclear division in the pollen- 
mother-cells of certain Dicotyledons and Monocotyledons (Mottier), 
nuclear division in the pollen-mother-cells of Hemerocallis fulva (Juel), 
nuclear division in Chara fragilis (Debski), nuclear division and free- 
cell-formation in asci (Harper), nuclear division and fertilization in 
Basidiobolus ranarum (Fairchild), nuclear- and cell-division in the 
Sphacelariacee (Swingle), nuclear division and fertilization in Fucus 
(Strasburger), cytoplasm-structure and nuclear- and _ cell-division 
(Strasburger), fertilization (Strasburger). It is encouraging to observe 
the names of the American botanists, Osterhout, Mottier, Harper, Fair- 
child and Swingle in this list—CHARLEs E. BEssry. 


ZOOLOGY. 


Stichospira paradoxa.—Nov. gen. and sp. of Ciliata Infusoria 
with plate—Body, when extended, much elongated, consisting of a 
bulbous posterior part, a long, slender neck, and an anterior part with 
the peristome and a long corkscrew-like anterior extension curved dor- 


salward and to the right, bearing the prolongated adoral zone of cilia. 
When contracted, it is obovoid with the anterior end rather pointed. 
The substance of the body is slightly yellow. One contractile vacuole 
is situated in front of the peristome, somewhat to the left and dorsal- 
ward, another near the posterior end of the body. Two almost globu- 
lar endoplasts were seen not very distinctly. In the posterior part 
there are, as a rule, numerous food-balls and small, strongly-refracting 
particles. On the right margin of the rather deeply excavated peris- 
tome is a brvad, thin, hyaline membrane, standing out perpendicularly, 
ventralward ; it appears to be rather stiff and is undulating very 
slightly (w m in fig. 2.). The anus is in the anterior part, to the left 
of the peristome, and constant. Of cilia there are the following :— 

1. The adoral zone with about 30 to 50 transverse series of fine, long 
cilia from the peristome-angle to the anterior end of the processus, of 
which this zone is occupying the outer side. 

2. One single, stronger, shorter cilium at the anterior end of the 
zone, and sometimes a smaller one in front of it. 

3. A series of about 20 “ paroral” cilia just inside of the membrane 
on the right peristome-margin ; they are long, bristle-like, crowded, 
appearing stiff, but slightly vibrating, longest in the middle of the 
series, their ends forming a regular curve. 
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4, “ Endoral” cilia lining the gullet from the peristome-angle through 
the neck to the posterior part. 

5. A right marginal series extending from the anterior end to and 
over the neck; the cilia are rather short and somewhat remote from 
each other. 

6. A left marginal series, beginning to the left of the peristome and 
extending backward, somewhat oblique; the cilia are short and 
crowded. 

7. Two series of ventral cilia on the neck, between 5 and 6, and pos- 
‘terior to the peristome. 

8. A short, oblique group or series of about six long, hair-like, stiff 
cilia, to the left and somewhat behind the peristome-angle, directed 
ventralward obliquely. 

9. A longitudinal series of cilia of the same kind along the left side 
of the neck. 

10. A similar series on the right side; in both these series the cilia 
are directed slightly backward when the animal is extended, and for- 
ward when it retracts. 

11. Fine, stiff, hair-like dorsal cilia or “ tactile hairs,” in several 
series of various length; quite short on the anterior processus, longer 
from the peristome backward; Nos. 9 and 10, and possibly, also, 8, 
may be of the same category. 

12. Some cilia near the posterior end of the body, whose exact group- 
ing and significance are yet to be ascertained. 

The size is subject to considerable variation ; long. of extended speci- 
mens 0°15-0°25 mill. 

It seems that the anterior part and neck are made up wholly of 
ectosare, and the softer endosarc fills the posterior bulbous part. 

The food consists of smallest particles, so far as observed, most bac- 
teria, etc., carried along with the current of water and gathered in the 
gullet at some distance from the peristome-angle, to a smaller or larger 
ball (fig. 1f 6) which is then passed backward. By the large membrane 
and the long, dense series of long “ paroral” cilia at the right margin 
of the peristome (fig. 2, um and par), standing out perpendicularly, a 
very effective wall is formed for conducting the current with the minute 
food particles to the peristome-angle. Larger objects are usually ex- 
pelled when driven into the peristome, by the posterior adoral cilia 
directed rather towards the right. But occasionally larger morsels, up 
to 0°01 mill. diameter, are swallowed. After digestion, the balls (fig. 
1,d5) are passed forward through the neck, on the left side, to the 
anus (fig. 1, a) situated to the left of the peristome. While passing 
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along the neck they project considerably over the general level, and 
seem to be covered only by the cuticula. The anus has its constant 
place, but is marked by a slight irregularity of the surface only for a 
short while after the waste ball is ejected. 

The animal lives, as a rule, in a cavity of some plant, a living or 
dead leaf, ete., from which it projects, straight, or curved, at any suit- 
able angle. Very often this dwelling is extended forward by the ad- 
dition of a tube (fig. 1, ¢) built by the animal itself with small particles 
of different materials carried along by the current, connected, prob- 
ably, by some mucus secreted from the body. Sometimes these tubes 
are rather hyaline and transparent, containing few foreign bodies. 
Occasionally a specimen is seen in a tube made up entirely by itself. 
From the cavity or tube, the anterior part of the body is projecting, 
when extended, to a short distance behind the peristome-angle (usually 
less so than in fig. 1), while the posterior part is, as a rule, not or very 
indistinctly visible. 

When the animal is emerging from the tube, its anterior part is quite 
straight, the adoral cilia along the ventral side laid together, directed 
backward, and resting or vibrating very slightly, as a rule (fig. 4). 
Then, all at once, they spread out and begin vibrating vividly, and at 
the same time the anterior processus suddenly turns into the corkscrew- 
shape, like a spring. Thus extended the animal will keep for a shorter 
or longer time, in the way of Vorticellidz, often swaying to and fro, or 
turning around its axis, and then as suddenly it will retreat deep into 
its cavity, where it may remain for a few seconds, or minutes, up to 
several hours, and sometimes probably more. At times an animal may 
be seen slowly advancing in its tube, about to the aperture, then 
slowly retreating, and continue doing so for a good while, with the 
cilia, especially the posterior adorals, slightly vibrating. Possibly this 
is done for the purpose of respiration. 

As already stated, there is considerable variation in size. Each in- 
dividual is growing, but slowly, even with abundance of food. With 
the growth of the animal is connected a considerable increase in the 
number of adoral cilia, as well as probably of some other groups. This 
is a fact not sufficiently noticed, so far, as to my knowledge, and with 
it we meet a question of highest interest concerning not only the form 
under consideration, but all Oxytrichide and related groups.’ It is 


‘It should be borne in mind that in Oxytrichidxe, Euplotidxe, Halteria, etc., in 
the Heterotricha of Stein, in Amphileptus and some others (which should range 
with the Heterotricha), the adoral zone does not consist of a spiral or longitudi- 
nal series of single cilia, but of transverse rows of such, each one in the shape of 
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more than probable that the new rows of cilia are formed at the ante- 
rior end of the adoral zone, which is corresponding with the right or 
aboral end in other groups, for the following reasons: 1. The trans- 
verse rows in the adoral zone are always equal and equidistant, so that 
a new formation between the existing rows is excluded. 2. The fore- 
most rows are short, bearing only a few cilia each ; with the increasing 
size of the animal they become longer, bearing also a greater number 
of cilia, i.e., the adoral zone grows wider, while at the same time the 
‘number of transverse rows is increasing from about 25 or 30 in all, 
about 18 in front of the peristome, to about 50, or 30 respectively. 
Thus the foremost rows in a small specimen will be about in the mid- 
dle of the processus when the animal has become large. 3, In several 
instances it seemed that the single, shorter, stronger cilium in front of 
the adoral zone (c) was split into two or three filaments, at its end, and 
so it is probable that it represent and grow out into a newly added 
transverse row, the more so as a smailer cilium was often seen in front 
of it, which subsequently would take its place (¢’, fig. 4). 

A group of rather crowded, short cilia is at the anterior end on the 
right and dorsal sides, evidently the new additions to the right mar- 


inal series and the fine, stiff dorsals or “ tactile hairs ” (see figs. 1, 2, 4 
g > 


gs. 
5, 6). 

Binary fission has not been observed directly. To all probability it 
is going on during retreatment. Many specimens have been rather 
closely observed during several—up to four—days in succession with- 
out any changes indicating fission being noticed on the anterior part, 
except in size and the number of adoral transverse rows. Lately two 
animals were seen, side by side, growing to a large size, during three 
to four days. Both of them were in norma! shape, at noon, one day ; 
when seen again, about an hour and a half later, both had changed : 
the anterior part was shorter and smaller, the end looked as though 
chopped off, the number of transverse adoral rows was only about 18 in 
front of the peristome; the cilia were short and showed that peculiar, 
slow vibration always seen on new cilia during and just after fission in 
Oxytrichide and all ciliates bearing an adoral zone. Evidently they 
had undergone transverse fission. On the following day both specimens 
again presented a different appearance (fig. 6): the anterior end was 


a fan when spread out. In innumerable instances this was distinctly seen in 
many species of the different groups named, while the animals were living andin 
normal condition. Whether the cilia in the transverse series are always separ- 
ated down to the base, or are coherent so as to form a kind of short ‘‘ mem- 
branelles,” may still be an open question. 
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somewhat club-shaped without any adoral cilia for some distance, but 
with the single, larger cilium (c, No. 2, above) and a group of rather 
crowded, short, fine cilia on the back. Later, both were of normal 
form, and again, two days later, the same club-formation was noticed 
on one of them. These were the only instances where this form was 
seen, and it is impossible to judge, at present, whether it was an inci- 
dental, abnormal formation, or one occurring regularly during growth ; 
yet the former is more probable. 

There is one somewhat peculiar and interesting feature about the 
fission in our species: In almost all other ciliates the two newly formed 
individuals are of about equal value, even in the Peritricha. In Stich- 
ospira the anterior animal evidently leaves as soon as separated, while 
the posterior remains in place in its dwelling. Here, then, fission 
seems to approach, in a certain degree, gemmation. 

Several times specimens were seen free and contracted in the shape 
shown in fig. 3. Whether they were anterior individuals formed by 
fission, or such that had been thrown out of their cavities, accidentally, 
remained in doubt. Both assumptions may be true. On such animals 
a few cilia, of common form, were seen rear the posterior end of the 
body (see No. 12, above, and fig. 3, ep). 

From the description and figures it is apparent that Stichospira is a 
ciliate of very peculiar organization. In the formation of its anterior 
part it resembles the Oxytrichidee, with which it is to be ranged, but 
representing a group of its own, owing to the formation of its middle 
and posterior parts and the mode of life. With the latter moments it 
resembles, to a certain degree, some heterotrichous and peritrichous 
ciliates. It may also be said that the highly differentiated apparatus 
of cilia in the anterior are in a strange contrast with the simple, sack- 
like posterior part produced by and adapted to the animals’s living in 
a cavity or tube; that is to say, for a form of Oxytrichide. And in this 
connection, the situation of the anus, in the anterior part of the body, 
is also very significant. This is an exceedingly illustrative example, 
and rare to such a degree among ciliates, of the mutual impressions of 
organization and mode of life. 

It must be added, however, that the organism under consideration is 
not without its analogies and homologies. On the one hand, it has 
much in common with Freya, and in a similar way with Amphileptus, 
etc., by the forward extension of the anterior part with the adoral zone in 
front of the peristome. On the other, it is nearly related with Stichotricha 
acuminata Pty., for which species the first examples seen were errone- 
ously taken, and in allusion to which the generic name was given to our 
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form. Later I had a chance to observe the two species side by side. In 
Stichotricha, likewise, the anterior part is much prolonged, the hair-like 
cilia are highly developed, and, as it seems, they serve not only for 
“tactile” purposes, but rather, at least in Stichospira, and very prob- 
ably also in Stiehotricha, for guiding and directing the various parti- 
cles passing along with the current of water, partly to be arranged to 
the tube built by the animal itself, as Stichotricha has also the inclina- 
tion to, at least temporarily, live in cavities or self-made tubes. Sticho- 
‘spira must be regarded as a very much differentiated form of the same 
type, representing a different genus and even group. 

The animal was first noticed in March, 1894, when about a hundred 
specimens were seen, frum a small but healthy aquarium kept since 
early fall. Yet some points of the organization and life-history re- 
mained in doubt, and thus publication was deferred. Since May of 
that year, none were seen until recently, when again several dozen 
came under my observation, also in an aquarium, in company with 
many other ciliates, mostly living on, or rather in, small, old stems of 
Riccia. The observation and examination of this Infusorium presents 
its peculiar difficulties, as is apparent from the description. Thus, of 
conjugation and the forming of cysts, nothing has been seen; yet a 


publication seemed to be not out of place. 


EXPLANATION OF THE FIGURES. 
tube. 


contractile vacuoles. < 
endoplasts, or “ nuclei” (fig. 3). 
peristome. 

rpm right-peristome-margin. 

lpm left 

g gullet, lined with endoral cilia. 

food-ball in the gullet. 
food-balls in the posterior part of the body. 
digested and waste food-ball passing to the 
anus. 
undulating membrane. 
adoral cilia. 
single cilium at the anterior end. 
additional smaller cilium. 
paroral cilia (fig. 2) in a dense series. 
right marginal series of cilia. 
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“ ventral” cilia. 
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h group of long, hair-like cilia to the left of the peristome. 

rh_ series of such cilia along the right side of the neck. 

Zh _ the same on the lest side. 

d “dorsal” cilia, or “ tactile hairs,” short on the anterior part of 
the body, longer from the peristome backward. 

cp some cilia near the posterior end of the body. 


Fig. 1. Specimen seen from the ventral side, with indication of the 
tube built by the animal, from which it is projecting more 
than usually ; the cavity in which the posterior part rests is 
omitted. On the right margin of the peristome (rpm) the 
membrane and the paroral cilia (wm and pa, in fig. 2) are 
not, or very indistinctly, visible in this position. The adoral 
cilia are only indicated by one at the end of each transverse 
row (conf. figs. 5 and 7). 

. Anterior part viewed from the left side. The adoral zone is 
seen directly in front of /p m, through the projecting margin 
behind m. 

. Contracted specimen, not in cavity; sketch. Others seen were 
of somewhat different shape. 


. Anterior end of animal just emerging from its tube. Adoral 
cilia laid together and directed backward, resting; the lines 
indicate not the cilia, but the spaces between the transverse 


rows. 
Fig. 5. The same, with the adoral cilia somewhat diverging. 
Fig. 6. The same, as seen in specimens sometime after fission, the adoral 
cilia are only indicated. 
Fig. 7. Single transverse row of adoral cilia, more magnified. 
Scale of figs. 1 to 6, X 500. —Dr. V. STERKI. 


New Philadelphia, Ohio, March, 1897. 


The ‘“‘Urnes’”’ and the Enigmatic Bodies in the Body- 
Cavity of Sipunculus.’—For some time the existence of certain pecu- 
liar bodies in the body-cavity of Sipunculus has been known. What 
their nature is has been a disputed question. Vogt and Young and 
Fabre-Domerque, influenced by the mobility of the bodies, have thought 
them autonomous, and have compared them with parasitic ciliated in- 
fusoria. Others, among whom must be mentioned Brandt, Ray-Lank- 
ester and Cuénot, have considered them as epithelial elements that have 


? J. Kunstler and A. Gruvel. Recherches sur l’évolution des Urnes. Comp. 
Rend., CXXIV, 309-12. 
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become free, and as belonging to the organisation of the animal. They 
have thought that all the transition stages between the simple ciliated 
epithelial cells of the intestine and the free urnes may be found. 

Kunstler and Gruvel assert that the bodies have a different history, 
and, if the correctness of their observations be granted, we must give 
up the conclusions that we have supposed well-founded and return to 
the ideas of Vogt and Young and Fabre-Domerque and consider the 
bodies as autonomous organisms. But, if they are such, the question 
arises, What can be their history in the cavity of the young Sipunculus, 
how did they gain entrance, and from whence did they come? 

According to these authors the urne is the final stage in a series, and 
represents the form of the organism or element that is most common. 
This element becomes flattened and enlarged in its ciliated region, 
while its hyaline vesicle looses its spherical form. As a result of the 
change of form, there is produced a large disc having waving move- 
ments. While these changes are taking place there appear in the lower 
side of the disc numerous cellular elements that soon become free and 
function as reproductive bodies. 

The latter have been known under the name of ameebocysts. They 
are generally provided with numercus long and thin pseudopodia, and 
sometimes structures resembling undulating membranes. Their granu- 
lar protoplasm contains two bodies, one colorless, the other dark, that 
resemble nuclei. In the course of growth the colorless body increases 
in size faster than its dark companion, and finally escapes from its con- 
taining element. There is thus left an element having pseudopodia, and 
containing a small dark colored body. The pseudopodia become more 
numerous and smaller, and somewhat later some of them become 
flagellate at the peripheral zone. Th2y are then minute urnes that 
soon, by thesimple process of growth, become urnes of the normal size. 

Besides the urnes and their reproductive modifications, there may be 
found, in the liquid of the body-cavity of Sipunculus, certain bodies 
that, evidently for want of a better term, the authors call enigmatic 
vesicles. Toa certain extent, these resemble the urnes. By the sim- 
ple process of fission they produce large cellular plaques composed of 
two layers of cells or elements. An application of staining reagents to 
these brings out marked differences. Some of the elements stain readily 
and deeply, others appear to be scarcely stainable. 

In the course of time the clear elements become isolated, repeat the 
process of division and in their turn produce plaques. The other ele- 
ments give rise to huds that are nucleated and provided with a hyaline 
vesicle. The attaching pedicle of the bud becomes greatly lengthened 
and finally breaking away the bud becomesa free, large amceboid body, 
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with waving pseudopodia and within which one may recognize clear and 
dark colored vesicles in different stages of development that later funct- 
ion as reproductive elements. 

Sometimes the normal urnes may reproduce by the simple process of 
fission, the two halves drawing apart. At such times one may find 
buds developing upon the large clear vesicle that seem analogous to 
those just described. 

The authors promise a memoir accompanied with micro-photographic 
plates. 


Biological Observations on Peripatus.’—The observations 
which Mr. Steel makes upon a large number of specimens of Peripatus 
leuckarti var. orientalis Fletch. are of considerable biological interest. 
Some 579 specimens, 390 of which were females, were collected in New 
South Wales during the seasons 1894-5-6. He found that the color 
of individuals is quite variable, but that the variations are such that 
they may be arranged in four groups: first, those which are blue-black 
or black, of which the total number of specimens contained 77.5 per 
cent. ; second, black specimens, speckled with brown, which numbered 
6.5 per cent.; third, brown specimens with black antennz, which 
amounted to 10 per cent. ; fourth, specimens entirely brown, of which 
there were 6 per cent. These colors, he states, seem to be more or less 
fixed, for, as a rule, the larvee follow the color of the mother; for ex- 
ample, brown specimens with black antennz will produce young with 
the same color characteristics. 

Considerable difference was noted between the sizes of the specimens 
collected in the season of 1894-5 and of those collected in the season of 
1895-6. The latter were very small in comparison with the others. 
The specimens were also rarer during the latter season. The author en- 
deavors to account for these differences by citing the fact that the first 
season was moist and the second very dry. But whether the large 
specimens of the first year had died off, or whether the unfavorableness 
of the second season had decreased their size, he is unable to say. 

The food of Peripatus consists entirely of insects such as those found 
on and beneath decayed logs, and of these the Termites seem to form 
the animal’s favorite food. The animals are sociable and gather in 
groups and give no evidence whatever of being cannibalistic. The au- 
thor has fed the animals in vivaria upon dead insects, but has never 
been able to induce them to eat raw meat. 

When surprised by a quick exposure to light, they sometimes eject 
slime from their cephalic glands, and when seeking prey, if the latter 


*Thos. Steel. Observations on Peripatus. Proc. Linn. Soc. N. S. Wales., 
XXXI. 97-104. 
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struggles considerably or is likely to escape, the slime is ejected upon 
it for the purpose of quieting its struggles. In doing this the animal 
raises its head and the anterior portion of its body from the ground 
and ejects the slime strongly in two small streams for some distance. 
The slime is not acrid, is tasteless, and in is no way irritating to human 
mucous membranes; but it is very viscid. 

The animals cast their skins at regular intervals, very much as do 
insect larve, and the cast skins are usually worked over with the jaws 
of the animal and swallowed. 

The young are born at all times from the middle of November to 
the middle of March, and are about five millimeters long at birth. 
Growth takes place at the rate of about one millimeter per month, and 
from the latter fact the author concludes that the animals must be 
about two years old when full grown, and from other observations he 
thinks they must be three years old when they first give birth to young. 
External parasites have not been found. 


A Myrmecophlous Mite.—The brief note by C. Janet‘ on the 
Mite Antennophorus uhlmanni, recalls, one noted some time ago on the 
relations of Lepismina polypoda to ants. This mite is found living as 
an epizootic parasite on Lasius mixtus. Often there is but one parasite 
to a worker ant, but sometimes there are more, as shown in the figure. 


TE 


In any case the mites arrange themselves on the host with reference to 
the median plane of the latter so as not to disturb its equilibrium. If 
there are two parasites, they occupy opposite sides. The mite lives en- 
tirely upon the food: disgorged by the ant, which, strangely enough, 
seems to take pleasure in feeding its parasitic burden whenever called 
upon by the latter to do so. 


The Effect of the Poison of Centipedes.’—From several ex- 
periments performed by Mr. Norman upon mice and snakes, it appears 
that the poison of centipedes is so virulent that, if it gets well into the 

Sur les rapports de? Antennophorus uhlmanni Halber avec le Lasius mixtus 


Nyl. C. K. Acad. Se. Paris, CX XIV, 583-5. 
5 W. W. Norman, Trans. Texas Acad. Sci., I (1896), 118-119. 
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circulation of such small animals as mice, they quickly succumb to its 
action. In the case of one experiment the mouse died within a few 
seconds after it was bitten; in another, the animal did not succumb 
until four days had elapsed. The two snakes experimented upon did 
not seem to be affected. They died, but this appeared to have been due 
to lack of proper care. 

The results of the experiments are so varying that it would be well 
worth the while of some one to undertake a series of experiments with 
the poison of centipedes that would result in more definite knowledge 
as to its effect upon the blood, tissues, etc., as well as to the rapidity of 
its action when injected into the circulation in different degrees of con- 
centration.—F. C. Kenyon. 


An Organ on the Femur of Phliceothrips Resembling the 
Auditory Organ of Locusta.’—During his physopod studies Try- 
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Figs. 1-3. Phlwothrips tibialis Reuter 9. Fig. 1. The base of the anterior, 
fig. 2. The base of the meddle, and fig. 3. The base of the posterior femur. 
Fig. 4. . setinodis Rent. Base of the posterior femur. 


°F. Trybom, Entom. Tidski, 17, 1896, No. 2-3, pp. 102-4, fig. 4. 
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bom found near the base of the femur in all three pairs of legs, in all 
of ten species of Phiwothrips studied, a peculiar area covered by a 
thin, transparent layer of chitin. Generally the areas are curved, but 
sometimes they are straight. In a specimen of Phlwothrips tibialis 
there was found on the left middle femur a straight area, and on the 
opposite femur a curved one. Through the thin chitin one may dis- 
tinguish several dark ‘bodies measuring from three and one half to four 
microns in diameter, which recall the round structures in the audi- 
tory organs of Locusta as described by Hensen. The organ is also 
found in Thrips salicaria. 


‘* Delarvation ’’ as a translation of the French ‘“ Echenil- 
lage.’’—When one considers the thousands of words to be found in 
that enormous list of English words, the Century Dictionary, and also 
the hosts of technical words constantly being proposed, one should hesi- 
tate before burdening the language further. But now and then one 
feels that it will be a conservation of energy to reduce a sentence or a 
phrase to a single word. How often is this the case in translating 
foreign words! The German “ Anlage” is an example. Some authors 
have endeavored to introduce it bodily into English, and others to 
translate it by the old word “fundament,” a term that to many a 
speaker of English recalls to mind something ludicrous. The French 
“échenillage ” is another example. 

The word is not uncommon in French literature relating to economic 
entomology, as the author learned a couple of years ago when collecting 
and translating literature relative to the gypsy moth. It means to 
remove larve from trees, bushes, fields or from wherever they may be, 
whether it be by hand picking, by treatment with an insecticide or any 
other method. There is but one word in English that can be used to 
express this, and that is the verb “to worm.” But there are difficulties 
involved in its use that are very apparent. One can speak of worming 
one’s cabbages or of sending some one to worm them, without involving 
any misunderstanding. But when one desires to speak of the process 
of worming cabbages, i. e., to use the verbal noun, one encounters 
trouble. First the verbal noun does not seem altogether euphoneous ; 
second, one is, or rather the reader may be, puzzled to know which of 
the eleven meanings of the verb “to worm” given by the Century Dic- 
tonary is meant. He may ask, does it mean the action (1) of moving or 
squirming like a worm, or (2) of acting slowly and secretly, or (3) of 
affecting something slowly, or (4) of removing by underhand means, or 
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(5) of subjecting something to a stealthy process, or (6) of worming out 
some ones secrets, or (7) of freeing something from worms, or (8) of 
removing the charge from a gun, or (9) of removing the beard of any 
oyster or mussel, or (10) of giving something a spiral form, or (11) of 
winding rope-yarns, etc. ? 

Some other word seems necessary. One cannot use the term “ larvate,” 
for that is already in use, as a past participle in speaking of certain 
peculiarities of diseases that physicians meet with, and as an active 
verb in expressing the idea of masking. 

The term “ delarvate,” the etymology of which is evident, is not to 
be found in the dictionaries and is here proposed as an English equiva- 
lent of the French échenillage. In his notes and manuscripts the 
author has used it constantly to avoid paraphrasing, and has gained. 
time in so doing. Is the word not of sufficient value for general use? 
—F. C. Kenyon. 


ENTOMOLOGY. 


Dr. Smith’s Study of the San Jose Scale.—At the 1896 ses- 
sion of the New Jersey Legislature, $1000 was appropriated to the 
State Experiment Station for the study of habits and enemies of the 
San José scale (Aspidiotus perniciosus) with a special view to the use- 
ful introduction of the latter into New Jersey. Dr. J. B. Smith was 
commissioned to make the investigations. In the Station report for 
1896 Dr. Smith gives a full account of his studies and an admirable dis- 
cussion of the subject. He visited Californiain May and found a great 
division of opinion regarding the usefulness of ladybird beetles as 
destroyers of this scale. But he found that “ there is absolutely no dis- 
agreement concerning the beneficial effects of the Vedalia cardinalis 
(Fig. 1) as against the Cottony Cushion scale Icerya purchasi. There 
is no doubt that this insect, once so destructive, has been almost com- 
pletely exterminated by the Vedalia. We do find that occasionally 
the scale reappears; but a colony of the beetles sent from the office of 
the local commissioner usually clears them out in a few weeks there- 


1 Edited by Clarence M. Weed, New Hampshire College, Durham, N. H. 


| 


548 The American Naturalist. [June, 


after.” But this is an exceptional and extraordinary case. The con- 
ditions regarding the San José species are different ; there is little hope 
of a similar extermination by Coccinellids, and Professor Smith sum- 
marizes his results in these lines: ‘“ We have no good basis for believ- 
ing that any of the insects introduced into New Jersey from California, 
or which can be introduced from that State, will become sufficiently 
abundant in a measurably short time to be of use in keeping the perni- 
cious scale in check. The two species which have done the most effect- 
ive work in California are already natives of New Jersey and require 
no introduction. Climatic differences make them less effective with us 
than they are on the Pacific Coast. Wecan probably count that both 
the Aphelinus and the Chilocorus will in time become increasingly 
abundant. Our most active species is Similia (Pentilia) misella, which 
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Fig. 1. The Vedalia Lady Beetle. a, larva, back view; b, larva, side view; c, 
pupa; d, beetle. Magnified. (From Insect Life). 


thus far offers the best chance of an effective enemy. We cannot hope, 
however, that it will increase sufficiently to become an important aid 
for a considerable number of years to come, and it does not seem as if 
our fruit-growers could afford to wait for this or the other species to in- 
crease without taking active measures for the destruction of the scale.’ 
CLARENCE M. WEED. 


The Spruce Gall-louse.—Professor Chas. H. Fernald has pub- 
lished an excellent account of the Spruce Gall-louse, Chermes abietis 
Linn. The insect forms twig-galls on spruce, each gall containing from 
three to thirty or more cavities, each cavity inhabited by from ten to 
thirty small yellow lice. About midsummer the galls dry, and the 
young gall-lice crawl upon the leaves where they moult and become 
winged. These so far as observed are all parthenogenetic females 
which lay eggs and die, the dead bodies protecting the eggs. Two 
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weeks later the eggs hatch into young, which crawl upon leaves and 
buds. Some of those on the buds survive until the following May to 
lay eggs for the summer brood which develop in the galls. No males 
were found during the two years study. Concerning the formation of 
the galls the author writes: “That this insect by its own operations is 
able to cause a young twig to develop into such an abnormal form is 
very interesting. Physiological botany teaches that all such growths 
as galls caused by insects, and callouses which grow over wounds 
inflicted on trees, are the result of what is known as stimulation. The 
stimulation or irritation in this case is the puncture of the sete of the 
hibernating female into the bud, as previously described. Botanists 
agree that stimulation of this nature sets up a division of the plant cells. 
Fach cell divides in the middle, producing two, which after reaching 
full size divide as did the parent cell, thus producing four. As this 
goes on, a swelling is naturally produced, and this swelling is the gall. 
It is not necessary that the insect should sting or poison the plant ; the 
piercing of the setz is sufficient cause for the formation of the gall. 
Essentially the same thing occurs when a limb of a tree is sawed off. 
The inner bark, the growing part of the tree, is injured or stimulated, 
and the cell division begins, causing a swelling or callous, which grad- 
ually grows over the end of the limb. Why the gall should take on 
its characteristic form and color has not been explained. 

“Asa result of thestimulation, there may be in addition to the cell 
divisions a deposition of material in the cells, as starch, proteids, resin, 
etc., which appear as minute granules of definite character. The plant 
cells of the gall produced by the insect are abnormally large, with thin 
walls, and contain more starch than those of the unaffected parts of the 
same stem. It may be that this starch is the food on which the young 
lice subsist.”—C. M. W. 


Hemiptera.—Mr. Elmer D. Ball finds’ that all the forms of the 
genus Clastoptera hitherto described from North America with the pos- 
sible exception of C. brevis (Walk.), may be referred to four species, 
viz., C. delicata Uhl., C. proteus Fitch, C. xanthocephala Germ., and 
C. obtusa Say. The species are well figured and described. 

Willis Grant Johnson, A. M., has described® and figured five new 
species of scale insects belonging to the genera Aspidiotus and Chio- 
naspis, with notes on their habits and parasites. 

Dr. Philip R. Uhler has published* a summary of the collection of 

? Proc. of the Iowa Acad. of Nat. Sci., 1895, III, 182-194. 


> Bull. Ill. State Lab. of Nat. History, IV, 380-395. 
*Proc. U. S. Nat. Museum, XIX, 255-297. 
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Hemiptera of Japan exhibited at the Chicago Exposition and after- 
ward presented to the U.S. National Museum by Dr. K. Mitzukuri of 
the Imperial University of Tokio. Numerous new species are de- 
scribed. 

In a lecture before the Société Zoologique de France M. Charles 
Janet quoted with approval Biisgen’s views regarding the cornicles of 
Aphides. Biisgen believes that the cornicles are especially useful to 
the plant lice which do not excrete a sweet liquid, and which on this 

account are not protected from enemies by ants. The Aphides defend 

themselves against Ichneumon flies, Coccinellid larvae, and Aphis 
lions (Chrysopa larvee) by means of the cornicles which are movable 
and produce a secretion of a waxy nature which is smeared upon the 
head and antennee of enemies. 

Professor J. M. Stedman has discussed® at length the wooly aphis of 
the apple (Schizoneura lanigera). The subterranean form is said to do 
great damage to the apple in Missouri and is best kept in check by the 
application of tobocco dust around the base of the tree at a cost of but 
two cents per tree per year. In extreme cases the insects may be 
killed by the use of carbon bisulphide, but this method is not recom- 
mended, as a little carelessness may prove fatal to the tree, and it is 
also necessary to treat the trees with tobacco dust in order to keep the 
insects away.— W. F. Fiske. 


Coleoptera.—Dr. John Hamilton records® observations on the 
habits of the blind beetle, Pinadytes hamiltoni Horn, from which “ it is 
evident that the species is gregarious and carnivorous, apparently occur- 
ring oftener in the winter than in summer, and in woody, hilly, uncul- 
tivated places. Conjecturally, from its pallid color, absence of eyes, 
and conditions under which found, it seems in habit either subterranean 
or semi-subterranean, its presence under bark being that of a scavenger. 
The larve are probably wholly subterranean, subsisting on the dead 
larve and pups of the numerous insects which live beneath the 
ground during immaturity, and when discovered will probably prove 
to be eyeless.” 

Wm. G. Dietz, M. D., has monographed’ the North American species 
of the tribe Ceutorhynchini of the family Curculionide. All the spe- 
cies are described and part of them figured. Many species and a few 
genera are new. 

5 Bull. Missouri Agric. Exp. Sta. No. 35. 


®Ent. News, VIII, 34. 
™Transactions American Ent. Soc., Oct,—Dec., 1896. 
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Mr. A. L. Quaintance has made interesting notes* concerning the 
life history of Brachytarsus alternatus. He finds that instead of feed- 
ing on scale insects as had previously been supposed, the adults and 
larva feed on corn, beans and cow-peas. 

Mr. C. W. Piper records’ some interesting notes on the sembling 
habits of a certain ladybird (Coccinella transverso-guttata) in Washing- 
ton. He finds that they are in the habit of collecting in large num- 
bers on the summits of mountains with no apparent object. In one 
case this was so noticeable as to give the name ladybird mountain toa 
certain peak. 

Dr. John Hamilton is unable to follow Captain Casey “ in splitting 
Anthicus into ten genera with meaningless barbaric names; these so- 
called genera are simply groups convenient for the purpose of analysis 
and nearly all previously recognized by various authors. In a cata- 
logue these groups may properly be noted by XXX, or, as in the 
European, designated by numerals.” Most entomologists will agree 


with Dr. Hamilton in his criticism ; unnecessary divisions into genera 
are not to be encouraged.—C. M. W. 


Diptera.—Mr. E. Porter Felt has contributed" to the knowledge 
of the structure of the antenne of certain male diplosids. He confirms 
the observations of Kieffer” concerning certain novel structures which 
he describes as follows: “The arched filaments differ widely from 
ordinary sete, though they occur in whorls in the same manner. They 
arise from pits in the chitine in much thesame way as do the sete, but, 
instead of remaining single and tapering to a point, they divide at 
their base into two equal branches which diverge to the middle of their 
length, where they recurve sharply as a rule and turn to unite with the 
base of the adjoining filaments in the whorl. Thus by means of the 
anastomosises these arched filaments, which from their designation one 
would expect to be free from each other, are in reality continuous, and 
form a looped thread around the segment with anchoring branches at 
regular intervals.” 

In a later article,* M. Janet has figured in detail the peculiar inser- 
tion of the arched filaments and presented a theory of their develop- 
ment. He suggests “that they may have arisen as hypodermic lamel- 

8 Ent. News, VIII, 1, 2. 

® Ent. News, VIII, 49-51. 

Ent. News, VIII, 35. 

Psyche, VIII, 3-5. 

12 Bull. Seances, Soc. Ent. Fr., 1895, p. CX CII. 

18 Bull. Seances, Soc. Ent. Fr., 1896, pp. 37, 183-185. 
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le, and that the edges may have become thickened and chitinized 
while the inner membranous portion gradually shrank from the out- 
lining edges and disappeared. He holds the opinion that the chitiniza- 
tion of the thickened edges and the shrinking of the membrane at the 
apical portions of the lamellz would in all probability begin before they 
had attained their full growth.” 

Claude Morley, F. E. S., has described and figured” certain peculiar 
dipterous larvee (Metriocnemus fuscipes Mg.) inhabiting rotten stumps. 
. The figures and descriptions apply well to certain American species in- 
habiting similar localities —W. F. F. 


General Notes.—Under the title of Bivlogical Notes on Certain 
Iowa Insects,1*° Messrs. H. Osborn and C. W. Mally describe the pre- 
liminary stages of the ground cherry seed moth (Gelechia sp.) with 
notes on a parasite, the early stages of the imbricated snout beetle 
(Epicerus imbricatus Say); and give notes on the Cosmos weevil 
(Baris confinis Lec.), and on the early stages of a dipterous insect 
( Chironomus sp.) occurring in large numbers in water tanks and reser- 
voirs. 

The insects affecting the cotton plant have recently been discussed! ® 
by Dr. L. O. Howard. Especial mention is made of the cotton worm 
(Aletia argillacea) and several of its parasites ; the boll worm (Helio- 
this armiger) and the cotton boll weevil (Anthonomus grandis Boh.), 
which are described and figured in all stages. Many other species are 
mentioned. 

M. Charles Janet records'’ some interesting studies which show that 
the mite Discopoma comata is a true external parasite of the ant Ladius 
mixtus, attaching itself firmly to the body of the host and sucking the 
blood. 

Mr. Wm. H. Ashmead has described!® over forty new species of 
Cynipidous galls and gall wasps in the National Museum. One new 
genus is also described. 

Miss Alice M. Beach catalogues!® the Thrips of Iowa and describes 
five new species of Thrips proper, and one species doubtfully referred 
to Sericothrips. Professor Herbert Osborn in an accompanying paper 
describes a new species of Phlothrips. 

14 Entomologists Monthly Mag., VIII, 49, 50. 

15 Proc. Iowa Acad. Nat. Sci., 1895, Vol. III, 203-213. 

16U.S Dept. of Agric., Bull. 33, Office of Experiment Station. 

17 Comptes Rendus, 1897, p. 102. 

18 Proc. U. S. Nat. Mus., XIX, 113-136. 

19 Proc. Iowa Acad. Nat. Sci., III, 214-227. 
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Mr. Samuel H. Scudder has prepared?” a table for the determination 
of the genera of North American Melanopli, and gives notes on the dis- 
tribution of species. 

Part V of the Bibliography of American Entomology prepared by 
the U.S. Division of Entomology has recently been issued. It con- 
tains 1679 entries. We are glad to note that Dr. Howard expresses 
his intention to bring the work down to date, and to continue it here- 
after. It is extremely serviceable to all working entomologists. 

At a meeting of the Birmingham Entomological Society?! Mr. W. 
Wilkinson exhibited a collection of insects made in the Madeira and 
Canary Islands in February, March and April, 1896. Among the 
most interesting species were Pararge xiphia from Madeira and P. 
ziphiodes from Grand Canary, two closely allied but distinct species 
peculiar to the Madeiras and Canaries respectively. Mr. Kenricks 
said that the most curious feature in the Canary Island fauna was the 
occurrence of American forms. Vanessa huntera occurs only in the 
Canaries and America, and Anosia plexippus (—Danais archippus) 
which is common in the Canaries is also an American species. Mr. 
Bethune Baker said that in working on the moths he noticed American 
affinities in several groups, especially in the genus Phlogophora, which 
wes much more closely allied to American than to European forms. 


PSYCHOLOGY.’ 


Mr. Spencer’s Psychology.—The following letter by Professor 
J. Mark Baldwin, President of the American Psychological Associa- 
tion, was read before the Philosophical Club of Bryn Mawr College, on 
the occasion of the celebration of the completion of Mr. Spencer’s 
“Synthetic Philosophy.” 

Princeton, Mareh 9. 
To the Club: 


In speaking briefly of Mr.Spencer’s psychology, perhaps I can do no 
better than throw the impressions which I have into the form of infor- 
mal pros and cons. I should premise what I have to say, however, 
with the remark that one of my reasons for not accepting your kind 

20 Proc. Amer. Acad. Arts and Sci., XXXII, No. 9. 


21 Entomologist, XXX, 93, 94. 
1 Edited by H. C. Warren, Princeton University, Princeton, N. J. 
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invitation to be present and speak on this occasion, was that I could 
not just now find time to put in exact form such a detailed apprecia- 
tion as the proper attitude toward so great a subject requires. Yet I 
feel unwilling to allow the occasion to pass without bringing a trifle of 
some kind to add to. your fuller tribute to Mr. Spencer. I beg, there- 
fore, that you will consider what I say as impressions left on my mind 
from the study of Mr. Spencer’s psychology—my personal reaction to 
his work—rather than as a well-formed opinion which I should in any 
‘way wish to commend to others. 

First, then, for the pros. 

1. Of course, the great and evident service rendered by Mr. Spencer 
in this department, as in others, has been his deliberate and argued 
advocacy of evolution. In all the spheres of the application of evolu- 
tion doctrine, there was a prejudice to overcome; in none, such preju- 
dice as here. It is not overcome yet. Spencer’s is to-day, the name to 
refute, to pulverize, to anathematize, to ridicule, by the opposition 
which in Darwin’s case spoke through the Bishop of Oxford, and which 
has used Spencer for its fulerum ever since in raising the resistance 
with which science loads the other end of the lever. Fire a gun at 
the “First Principles,’ put to flight feelings and representative feel- 
ings, and re-representative feelings, and the cosmos is safe. In all this 
Spencer has borne the brunt. But all the while Herbart and Wundt 
and James—may the last-mentioned forgive me, but he more than 
others has ridden rough-shod over the pages of Spencer—have been 
getting the credit which they deserve for the coming of a naturalistic 
era in psychology. 

In this matter of naturalism, our ship has had to change her course 
one hundred and eighty degrees ; Spencer set the compass true in the 
new direction, and through all the buffetings, and breastings, and 
poundings, and creakings we are only just now getting her head to 
bear after his compass. 

2. It is to me also a great thing that Mr. Spencer did not draw too 
sharp a line between biological and psychological evolution. All the 
talk about the boundary lines of science, the divisions of this Gebiet 
from that, this “ point of view” here and that there—all this to the 
contrary, the objective science of mind is practically the great science 
after all. Of course, lots of qualifications are necessary here, and 
philosophers will demur, but I for one feel somewhat more secure when 
I have behind me the methods of objective science. Darwin’s way of 
studying the emotions was more fruitful than that of his predecessors. 
Our knowledge of memory has been most advanced by research in 
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pathology and brain localization. Once discover pain-nerves, and we 
refute a theory academic from the year I. Now the credit of tak- 
ing this objective point of view generally and of using so deliberately 
biological data and even biological explanations belongs to Spencer. 
What is the use trying to complete a psychology simply as such? 
What is the good trying with Wundt to abstract “ pure feeling” from 
“pure sensation” when really both are pure mythology? Isn’t it 
the defect of biology also that it tries too much to complete a biology 
merely as such, without the help of psychology? When two sciences 
are ripe enough to fall together and be one, that is good ; but there is no 
earthly use in trying to keep them as far as possible apart in the mean- 
time. In this, I think, Spencer was right. There is only one evolu- 
tion, let us keep an eye on both sides of it. 

3. As to Mr. Spencer’s positive contributions to psychology, these I 
may not discuss in detail. They are mainly incidental to the ideas in 
the service of which his speculations were made. His theories have 
nearly all been disproved; I mean his particular theories. But 
his contributions by the way are of very great importance. And 
even the disproved theories, they have been leading-strings for thought 
and motives for research to countless workers. You cannot open a 
competent book in any of three or four great departments of thought, 
but you find the most fruitful discussions turning about the hypotheses 
of Spencer. I take it that this is one of the greatest possible services 
of a great man—to produce definitely directed effort, even though his 
private views go down in the result. 

And now for the cons. 

Here what there is to say seems to me to be mainly a statement of 
the limitations incident to the very qualities which we have found to 
be Mr. Spencer’s principal claim toour admiration. Every great idea 
seems in its first blush simpler than it is. Natural selection, for ex- 
ample, is proving itself by giving ground. But the fame of its author, 
Darwin, does not suffer from that, even apart from the fact that Dar- 
win was wiser than are his disciples. We are now saying “back to 
Darwin,” and although we can never say “ back to Spencer,” yet 
Spencer has his place fixed for all that. The real limitations of Spencer 
are evident just in this contrast with Darwin. 

1. Spencer’s genetic Psychology was an idea, just as his genetic 
Biology and Sociology were ideas, and the same idea. But he could ° 
not prove this idea in all these departments. He could only see the 
evident and surface facts which his idea was likely to explain. This 
he did in a very remarkable way in the “System of Synthetic Philoso- 
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phy,” the completion of which you are celebrating to-day. It is mar- 
velous that a single mind should have been able to make so many 
happy hits in so rapid and, in a good sense, superficial survey of all 
these fields. But it was, I think, rather that he had a stupendously 
great idea than that he had a stupendously great mind. He was armed 
with the thought which all the natural sciences are tending to prove 
true; but the same sciences are showing that almost all the ways in 
which he took this idea to work were not true. This means that Mr. 
Spencer’s personal tendencies were in the-direction of his gifts, toward 
a deductive, hypothetical, inexact way of treating scientific details. 

2. Then as to his method, that too is a great limitation. It has al- 
ways seemed to me that Mr. Spencer was a great example of the cost- 
liness of analogy. Analogy, analogy everywhere! It is not a part of 
the interconnection of the sciences that the facts of one should be ex- 
plained by analogies from another. Yet such a procedure Spencer 
constantly falls into. Chemical analogies in biology, biological anal- 
ogies in psychology and sociology, mechanical analogies—dissolutions, 
integrations, ete., of force—all the way through. In psychology this 
is especially deplorable, since it leads to a general tendency—also ap- 
parent in the sociology—to be satisfied with inadequate analysis; and 
inasmuch as the analogies are drawn from spheres of simpler activities, 
it is just the refinements which characterize the higher as higher that 
escape it. Everybody knows the flat sterility which results when the 
association theory is applied to the higher reaches of thought and con- 
duct. It is like proving a bed of tulips to be mere onions by going 
through them and nipping off all the blooms. So to solve the prob- 
lems of psychology by biological or chemical analogies, is to make use 
of a weapon which figuratively speaking nips off all the blooms. But 
this is only part of another and deeper limitation, to wit : 

3. Mr. Spencer’s view of evolution is not what we are coming to-day 
to consider the true thoughe of natural genesis. Herein is the real and 
essential limitation of Spencer’s work considered from a philosophical 
point of view—and possibly I am departing from the topic assigned me 
in mentioning it. He believes, I think, that the new not only comes 
out of the old, but that it is explained by the full statement of the old. 
Now this isa philosophy ; and it is a leveling-down philosophy—what- 
ever we say to the question as to where it finally lands us. It tends to 
state the tulip in terms of its roots. Now this is all right as science, 
but when it is made a philosophy and a presupposition to science, then 
it is baleful. For besides rendering it excessively difficult to be a good 
scientist—not to judge it as a philosophy—it makes the thinker liable 
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to continual “illusions of simplicity ”—(thus to designate the fallacy of 
taking things to be too simple). So with Mr. Spencer’s psychology: it 
impresses one as a series of great illusions of simplicity. Many of his 
generalizations depend each upon just one fact of striking and easy 
interpretation from his point of view. The “surplus energy theory ” 
of play, the “ dream theory ” of spirit, the “ dance theory,” the “ vocal 
theory.” And many of the more important principles which are not of 
so easy an interpretation seem nevertheless to owe their place as corner 
stones in the system to this same tendency to simplification. Such are 
“ utility,” “ use inheritance,” ete. 

4. The same thing is seen in the ease with which difficult places are 
glossed over. <A bridge of analogy or often of mere vagueness of ex- 
pression covers a yawning gap sometimes at a most critical place. 
This, however, is so common a criticism of Mr. Spencer, that I need 
not take it farther. 

In conclusion I may say that the balance to the good in any fair 
estimate of Mr. Spencer’s work is so enormous, that we should not hes- 
itate to recognize as correct the verdict of all the world to the effect 
that he is one of the main factors in the main movement in the history 
of modern thought.—J. Mark 


Involuntary Movements.—The manner in which ideas present 
in consciousness determine involuntary movements, especially of the 
hands, has already received considerable experimental attention from 
Lehmann, Féré and Jastrow. Their results have lately been supple- 
mented in two important particulars by Mr. M. A. Tucker, of Stan- 
ford University.” The object of Mr. Tucker’s investigation was to 
determine, first, any general tendencies to motion in the hand, apart 
from the spatial influence of thought; and second, the comparative 
value of these involuntary movements in adults and children. The 
apparatus used was similar in its essential features to Jastrow’s auto- 
matograph. To prevent the attention taking on a directional charac- 
ter, in the experiments where this was to be avoided, the subject recited 
the multiplication table, conjugated French verbs, ete. 

As regards the first point of investigation, there was found to be a 
“tendency for the hands and arms resting in front of the body to move 
inward toward the median piane of the body.” There did not appear 
to be any necessary tendency for the hands to move toward a visible 
object to which the attention was directed, if that object was thought 
of simply as at rest; but the sight of moving objects, or the remem- 


> Amer. Jour. of Psychol., 1897, VIII, 394-404. 
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brance of them, caused an involuntary imitation of the direction of 
the moving stimuli, not only by the hands, but also by the whole body ; 
this tendency manifested itself in a distinctly observable swaying of 
the head. As to the second point, the investigation brought out the 
general fact that “children are governed by and subject to the same 
laws as adults, but to a less extent.” Individual variations were wider 
in them than in adults. No differences were found in children due to 
age or sex. 

. These experiments seem to substantiate the views of Féré and Leh- 
mann, while they disagree with those of Jastrow, who reported a ten- 
dency of the hands to move toward stationary objects whenever the 
attention was directed towards their locality. 


Contraction of the Field of Vision.—lIt has been questioned 
for sometime whether the contraction of the field cf vision after repeated 
tests of the periphery (attributed to fatigue) is limited strictly to patho- 
logical cases. Of recent years it has been generally assumed that this 
phenomenon appears frequently in normal life as well, and in conse- 
quence it has lost much of its former value as a psychiatrical symptom. 
Dr. Erdmann Mueller, however, has recently published* the results of 
an investigation undertaken upon 102 normal subjects which show the 
contrary to be true. The tests were made without a perimeter, the ob- 
ject of vision being a small, white ivory ball of the size of a cherry- 
pit, which was fixed to a thin, translucent piece of fish-bone. 

Out of the entire number of subjects tested, but two showed any 
unusual contraction of the visual field. In three separate trials 
apiece, with each eye, these two subjects showed a contraction varying 
from 10° to 30° in the course of a single trial, but each showed no 
contraction whatever in one of the tests. The subjects in question 
were found to be suffering from slight neurasthenia, but exhibited no 
severe neurotic symptoms whatever. Of the remaining 100 subjects, 
three showed a contraction of 5°, and thirty a contraction of from 2- 
4° only; but in seventeen of these cases a contraction of the field on 
oné side was accompanied by a widening on the other, so that the ap- 
parent charge may easily have been due toa slight shifting of the 
position of the head during the progress of the experiment. The other 
sixty-seven subjects showed a contraction of 1° or less, which was be- 
low the threshold of experimental precision. 

As a result of these tests, Dr. Mueller concludes that the contraction 
occurs among healthy persons, if at all, only in the very slightest de- 


3 Arch. f. Psychiat. u. Nervenkr., 1896, XXIX, 225-230. 
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gree; where it isobserved to any marked extent among the apparently 
healthy, it is shown to be accompanied by other neurotic symptoms. 
The test requires considerable attention on the part of the subject, and 
an apparent contraction of the field on the first trial often proves to be 
due to a lack of adjustment of the attention. Theexistence of genuine 
contraction can be affirmed only after repeated trials when the subject 
has become accustomed to the methods and haslearned to maintain his 
attention properly.—H. C. W. 


PROCEEDINGS OF SCIENTIFIC SOCIETIES. 


Zoological Society of London.—The sixty-eighth anniversary 
meeting of this Society was held at their offices, 3 Hanover Square, W. 
In the absence of the President, the Chair was taken by Dr. Edward 
Hamilton, Vice-President, who was supported by Lord Medway, Sir 
Hugh Low, Gereral Trevor, Dr. Henry Woodward, F. R.S., Lt.-Col. 
H. H. Godwin- Austen, F. R.S., and many other Fellows of the Society. 

After the Auditors Report had been read, and a vote of thanks ac- 
corded to them, and some other preliminary business had been trans- 
acted, the Report of the Council on the proceedings of the Society during 
the past year was read by Mr. P. L. Sclater, F. R.S., the Secretary. It 
stated that the number of Fellows on the 1st of January, 1897, was 
3,098, showing a net increase of 71 members during the year 1896. The 
number of new Fellows that joined the Society in 1896 was 207, which 
was the largest number of elections that had taken place in any year 
since 1877. 

The total receipts of the Society for 1896 had amounted to £27,081- 
10.4, which was £123.1.3 more than the very successful year 1895. 
The ordinary expenditure in 1896 had amounted to £23,788.1.2, which 
was an increase of £327.4.4 over that of the year 1895. Besides this a 
sum of £2617.15.0 had been paid and charged to extraordinary ex- 
penditure, of which amount £2600 had been paid on account of the 
construction of the new house for ostriches and cranes. A further sum 
of £1000 had also been transferred to the Deposit Account, leaving a 
balance of £1066.15.4 to be carried forward for the benefit of the present 
year. The usual scientific meetings had been held during the year 1896, 
and a large number of vaiuable communications had been received 
upon every branch of zoology. These had been published in the annual 
volume of “ Proceedings,” which contained 1110 pages, illustrated by 52 
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plates. Besides this Parts 1 and 2 of the 14th volume of the Society’s 
quarto “ Transactions ” had been published in 1896. A new edition of 
the List of Animals, containing a list of all the specimens of the verte- 
brated animals that had been received by the Society during the past 
12 years, had been published and issued to the subscribers to the publi- 
cations in November last. The 32d volume of the Zoological Record 
(containing a summary of the work done by zoologists all over the 
world in 1895) edited by Dr. David Sharp, F. R.S., had been also 
published and issued to the subscribers in December last. 

The Library, containing upwards of 20,000 volumes, had been main- 
tained in good order throughout the year, and had been much resorted 
to by working naturalists. A large number of accessions, both by gift 
and purchase, had been incorporated. 

The number of visitors to the Garden in 1896 was 665,004, being 322 
less than the corresponding number in 1895. This slight decrease was 
easily accounted for by the unsettled state of the weather in the latter 
part of the past year. 

The number of animals in the Society’s Gardens on the 31st of De- 
cember last was 2,473, of which 902 were Mammals, 1,132. Birds, and 
439 Reptiles and Batrachians. Amongst the additions made during 
the past year 18 were specially commented upon as of remarkable 
interest, and in most cases new to the Society’s collection. Amongst 
these were a young male Manatee from the Upper Amazons, a young 
male Klipspringer from N. E. Africa, a young female Gorilla from 
French Congoland, a pair of lettered Aracaris from Paira,a young 
Bragga’s Monkey from French Congoland, a Loder’s Gazelle from the 
Western Desert of Egypt, three Ivory Gulls from Spitzbergen, and three 
Franklin’s Gulls from America. <A serious loss was occasioned to the 
Society’s menagerie by the sudden death in March last of the male 
Indian Elephant (Jung Pasha), deposited in the Gardens by H. R. H. 
The Prince of Wales, on his return from India in 1876, and for the past 
20 years well known to all visitors to the Gardens. 

A vote of thanks to the Council for their report was then moved by 
Dr. Henry Woodward, F. R.S., seconded by Lord Medway, and carried 
unanimously. 

The report having been adopted the meeting proceeded to elect the 
new members of Council and the officers for the ensuing year. The 
usual ballot having been taken, it was announced that William Bate- 
son, Esq., F. R.S., Col. John Biddulph, Dr. Albert Giinther, F.R.S., 
Osbert Salvin, Esq., F. R.S., and Joseph Travers Smith, Esq., had been 
elected into the Council in the place of the retiring members; and that 
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Sir William H. Flower, K. C. B., F. R.S., had been re-elected President ; 
Charles Drummond, Esq., Treasurer ; and Philip Lulley Sclater, Mat., 
Ph. D., F. R.S., Secretary, to the Society for the ensuing year. 

The meeting terminated with the usual vote of thanks to the Chair- 
man, which was proposed by Sir Hugh Low, G.C. M. G., seconded by 
W.E. Lord Phillips, and carried unanimously. 


Boston Society of Natural History.—The Annual Meeting 
was held Wednesday evening, May 5, 1897. 

Business: Reports of the Curator, Librarian, Treasurer, and Trustees ; 
announcement of the award of the Walker Prize for 1897 ; election of 
officers for 1897-98. 

The following paper was read: Dr. R. T. Jackson, “ Some Principles 
of Invertebrate Paleontology.” 

The following officers were elected: President, Charles Sedgwick 
Minot; Vice-Presidents, Nathaniel S. Shaler, Charles P. Bowditch, 
Edward S. Morse ; Curator, Alpheus Hyatt; Secretary, Samuel Hen- 
shaw; Treasurer, Edward T. Bouvé; Librarian, Samuel Henshaw; 
Councillors for Three Years, S. L. Abbot, William S. Bryant, Miss 
Clara E. Cummings, William M. Davis, James H. Emerton, Edward 
G. Gardiner, Henry W. Haynes, Miss Catharine I. Ireland, Benjamin 
Joy Jefferies, Nathaniel T. Kidder, Edward L. Mark, William H. Niles, 
F. H. Peabody, Charles P. Putnam, Alfred P. Rockwell, William F. 
Whitney. 

By the courtesy of the Massachusetts Institute of Technology the 
General Meeting was held,in Huntington Hall in the Rogers Building 
of the Institute, Wednesday Evening, May 19th, at 7{ o’clock. Paper: 
Mr. James Edwin Lough ; The Phenomena of Telepathy. Mr. William 
Eliot Davis exhibited his dog, ‘“ Dodgerfield” whose actions are sup- 
posed to be governed by telepathic influence—SamurL HeEnsHaw, 
Secretary. 


National Academy of Sciences.—The following officers were 
elected on the 21st: Prof. Asoph Hall, Vice-President; Prof. I. Rem- 
son, Home Secretary; Prof. A. Graham Bell, Treasurer. 

The new members elected are: Dr. C. S. Minot, of Boston; Prof. 
Morley, of Cleveland; Prof. Gooch, of New Haven; and Dr. W. H. 
Dall, of Washington. 

The next or November meeting will be held at Boston, beginning on 
Tuesday, November 16, 1897. 


University of Pennsylvania Biological Club.—A meeting of 
the Biological Club was held at the Biological Hall, Monday, March 15, 
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7.45 P.M. Demonstrations: “ Demonelix, a Fossil Plant of N. E. 
Nebraska,” Mr. G. R. Wieland. Original Communications: “ Sum- 
mary of Lamarck’s ‘Philosophie Zoologique,’” Dr. P. P. Calvert; 
“ Humming-Birds,” Mr. H. Heath. Reviews: “Vertebrate Paleon- 
tology,” Dr. E. D. Cope; “‘ Botany,” Dr. John W. Harshberger.—H. 
C. Porter, Secretary. 


Anthropological Society of Washington.—April 3, 1897.— 

The 262d Regular Meeting of the Society was held in the Assembly 
Hall of the Cosmos Club, on Tuesday, April 6. Program :—“ One- 
Sided Bodies Produce One-Sided Brains,’ George M. King, M.D.; 
“ The Zuni Harness-Batten, a Study in the ei Distribution of 
Weaving Apparatus,” Prof. Otis T. Mason. 

May 1, 1897.—The 264th Regular Meeting of the Society was held 
in the Assembly Hall of the Cosmos Club, on Tuesday, May 4, at 8 
o’clock, P. M. Program :—“ Progress and Achievements of Hygiene,” 
Dr. George M. Kober; Discussion by Surg.-General George M. Stern- 
berg, U.S. A.; General Discussion upon Sanitation among Primitive 
Peoples, George R. Stetson, Lester F. Ward, Wm. H. Dall, Otis T. 
Mason, Thomas Wilson, Cyrus Adler, J. Ormond Wilson, Weston 


Flint, and others—Weston F int, Secretary. 


The Biological Society of Washington—The 278th regular 
meeting was held on Saturday evening, May 22d, 1897, at eight 
o'clock, in the Assembly Hall of the Cosmos Club, 1520 H street, north- 
west. Communications: Brief Informal Notes and Exhibition of Speci- 
mens. Erwin F. Smith, “ A Bacterial Disease of Cruciferous Plants” ; 
B. T. Galloway, ‘“‘ The Effects of Environment on Host and Parasite in 
Certain Diseases of Plants; V. K. Chestnut, The Poison of the Com- 
mon Black Nightshade——FRepeErIcK A. Lucas, Secretary. 


The Academy of Science of St. Louis.—At the meeting of 
the Academy of Science of St. Louis, on March 15, 1897, President 
Gray in the chair, present also thirty-five members and guests, a portrait 
of Enno Sander, who, for the last thirty-five years bas served uninter- 
ruptedly as its Treasurer, was presented to the Academy. Dr. Ham- 
bach spoke entertainly and instructively on what a geologist may find 
of interest about St. Touis, exhibiting specimens of the principal 
fossils and minerals characteristic of the local deposits, and indicating 
the best localities for the collection of certain specimens. One person 
was admitted to active membership. 
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May 3, 1897-—Twenty-one persons present. Mr. H. Von Schrenk 
spoke of the respiration of plants, with special reference to the modifi- 
cation of those growing with their roots submerged in water. The 
lecture was illustrated by a demonstration of the liberation of carbon 
dioxide in respiration, from the roots of an ordinary flowering plant and 
freshly gathered fungi, and the more usual aerenchyma structures were 
made clear by the use of lantern slides. 

Professor F. E. Nipher described a simple means of measuring the 
resistance of a tube to the flow of a current of air, when compared with 
an accepted standard, by the use of a tubular device similar in princi- 
ple to the Wheatstone bridge used in electrical instruments, the appa- 
ratus, in the present instance, consisting of parallel tubes filled with air, 
connected by a tubular bridge, in the middle of which a drop of water 
was placed, so as to change position with the variations in the flow of 
air on the one hand or on the other— WILLIAM TREALEASE, Secretary. 


Society of Natural History of Delaware.—At the regular 
meeting of the Society, held Monday, February 1st, Edward Tatnall 
presented eleven volumes of botanical works,—these included “An In- 
troduction to the Science of Botany,” by the late James Lee published 
in London in 1810; “ Manual of Botany for North America,” by Prof. 
Amos Eaton, published in 1833; “An Introduction to Systematic and 
Physiological Botany,” by Thomas Nuttall, published in 1830. Miss 
Sarah M. Fell gave a collection of the ferns of New Castle County, 
Delaware. 

Mr. Walter D. Bush, of the Ornithology Committee, reported having 
seen no black-birds as yet. They are usually here at an earlier date. 
He had not been able to find any blue-birds this winter. 

Edward Tatnall reported having found hepatica, sanguinana and 
violets in bloom December 8th, and Symplocarpus in full bloom Jan- 
uary 13th. 

Mr. John T. Pennypacker gave an account of the researches of Prof. 
E. D. Cope among the debris in the rock-cleft at Port Kennedy. 

Dr. Wm. C. Pierce read a valuable paper on “‘ Night Lights of 
Insects.” 


The Fourth Triennial Congress of American Physicians 
and Surgeons.—The Fourth Triennial Congress of American Physi- 
cians and Surgeons was held in Washington, D. C., May 4th, 5th and 6th. 
The first general session was held on May 4th, at the Columbia Theatre, 
where the members were welcomed in an address by Dr. L. C. Gray, 
the Chairman of the Executive Committee. After the address the sube 
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ject, “ The Gouty and Rheumatic Diathesis, and their Relation to Dis- 
eases of the Eye,” was discussed in papers by Doctors C. 8. Bull, S. O. 
Richey, S. D. Risley, Robert Sattler, and R. A. Reeves. The subject 
was further discussed by Doctors J. M. DaCosta and H. M. Lyman. 

The triennial banquet was held in the evening at the Arlington 
Hotel. 

The second general meeting was held May Sth, in the New National 
Theatre, under the direction of the Association of American Physicians, 
the American Physiological Society and the American Pediatric Society , 

‘ The subject for discussion was,“ Internal Secretions Considered in their 
Physiologicai, Pathological and Clinical Aspects,” on which Dr. W. 
H. Howell and Prof. R. H. Chittenden of the American Physiological 
Society, Dr. George Adams, Dr. J. J. Putnam and Dr. F. P. Kinni- 
cutt of the Association of American Physicians, and Dr. W. Osler of 
the American Pediatric Society, read papers. 

At 5 P. M. the members of the congress and their invited friends met 
in the auditorium of the Army Medical Museum (on account of the 
weather) with the American Surgical Association and the Alumni 
Association of the Jefferson Medical College for the uaveiling of the 
bronze statue to Dr. Gross, physician, surgeon and teacher, standing in 
the grounds of the Smithsonian Institute. After a prayer by Rev. B. 
L. Whitman, President of the Columbian University, the statue was 
presented to the United States in an address by Prof. Claudius H. 
Maston. This was to have been followed by the unveiling of the statue 
by the granddaughter of Dr. Gross, Miss Adele Horwitz, but on occount 
of the inclemency of the weather already mentioned this portion of the 
ceremony was omitted. There followed then the address of acceptance 
by Brig.-Gen. G. M. Sternberg, M.D., as representative for the govern- 
ment. This was followed by an address, of which the character and the 
work of Dr. Gross was the subject, by Dr. William Keen. After the 
benediction the meeting adjourned for the evening meeting of the 
congress. 

At 8.15 P. M. the evening session of the congress was begun in the 
Columbia Theatre, where the retiring President, Dr. William H. Welch, 
delivered an address on “Compensatory and Protective Pathological 
Processes.” 

At the first meeting Washington was chosen as the permanent place 
of meeting of the congress. 

The affiliated societies were the American Otological Society, the 
American Neurological Association, the American Gynecological So- 
ciety, the American Dermatological Association, the American Laryn- 
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gological Association, the American Surgical Association, the American 
Clinatological Association, the Association of American Physicians, 
the American Association of Genito-Urinary Surgeons, the American 
Orthopedic Association, the American Physiological Society, the Asso- 
ciation of American Anatomists, the American Pediatric Society, and 
the American Ophthalmological Society. At the meetings of these, 
held in various places, some three hundred and forty-one papers were 
read—obviously too many to be noted here. 


New York Academy of Sciences.—Section of Geology.—May 
17, 1897.—The first paper of the evening was by Mr. D. H. Newland, 
entitled “ Occurrence and Origin of the Serpentines near New York.” 
Mr. Newland spoke of the occurrence of the Serpentines in the vicinity 
of New York, and classified them according to origin into two probable 
divisions: oneincluding those from New Rochelle and Hoboken, possi- 
bly derived from metamorphosed igneous rocks; and second, those 
from the other localities more probably derived from some form of 
sedimentary rock. 

The second paper of the evening was by Professor J. F. Kemp, enti- 
_ tled “ Notes on Butte, Montana, and its Ore Deposits.” Professor Kemp 
described the geological position of the copper and silver bearing ore 
rocks of Butte, and illustrated his talk with a number of lantern slides 
made from photographs in the region last summer. He spoke particu- 
larly of the geological succession enhibited in the relationship of two 
forms of granite, an earlier basic and a later acitic, cut by later rhyolite 
flows. 

The third paper was by Professor Kemp, entitled “ Notes on the 
Geology of the Trail from Red Rock to and beyond Leesburg, Idaho.” 
This paper brought forth the first account known of the geology of 
about 100 miles of the trail mentioned, where the rocks are very varied 
in character, but mostly early Cambrian quartzites, together with many 
igneous rocks, including Tertiary rhyolites. The ore producing region 
is found in the valleys where the gravels are washed in some places by 
hydraulic force, and some gold obtained therefrom. 

The last paper of the evening was by Professor C. A. Doremus, and 
was illustrated by a series of specimens recently received from France 
from M. Moissan, representing certain of the metals and carbides 
formed by the electric furnace. Some of these were very interesting 
geologically, because af their peculiar properties ; particularly the car- 
bonates of aluminum, calcium and cerium, which latter, when treated 
with water, produces all the gaseous series from marsh gas to the heavier 
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petroleum products. The specimens exhibited are for final deposit 
in the National Museum, at Washington, D. C. 

This being the last meeting of the Geological Section before the 
summer vacation, adjournment was made till October—RicHarp E. 
Donee, Secretary. 


SCIENTIFIC NEWS. 


A bill before the Michigan legislature to change the name of the 
Michigan Mining School to the Michigan College of Mines became a 
law early in April, and the latter is now the proper name of the institu- 
tion. The students and the people of the Upper Peninsula generally 
have accepted the new name gladly, considering it much more appro- 
priate for the character of the work done in the institution. 

Another bill which has been pending for some time regarding the 
charging of tuition has been passed, fixing the rate at $25.00 for resi- 
dents of Michigan, and not less than $50.00 or more than $200.00 for 
those residing outside of Michigan. The exact rate has not yet been 
determined by the Board of Control of the Collége. The question is 
under consideration, and in all probability will be fixed at $150.00 for 
non-residents of Michigan. This amount of tuition fee will correspond 
with that charged by other first grade technical schools in America, 
such as Columbia College School of Mines, the Rensselaer Polytechnic 
Institute, the Stevens Institute of Technology, and the Massachusetts 
Institute of Technology. 

“When the school was working out its policy, trying to solve its edu- 
cational problems, it was thought wisest to charge no tuition, but to 
collect as wide a constituency as possible in order that there might be 
all possible chance to make the methods as broad and thorough as could 
be done. It was also deemed hardly just to the students educated here 
to demand tuition until the institution was much better equipped for 
its work than the appropriations granted during the first decade of its 
existence permitted. Now that success bas been attained in educating 
men for practical work, as is evidenced by the positions which its eighty- 
six graduates hold, a list of which is given in the last catalogue, the 
institution seems fully warranted in charging hereafter for its instruc- 
tion. 

The new law goes into effect immediately after August 19, 1897, and 
will therefore not apply to students entering previous to that time. 
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A prospectus will soon be issned by the College, giving the details 
of the regulations finally adopted by the Board of Control—FRancrs 
H. Scorr. 


In addition to the excursions already proposed for the geologist mem- 
bers of the coming International Geological Congress the Committee of 
Organization finds itself in position to propose a visit to the glacier 
Tséisky, which will have for its starting point the station Darg-Kokh 
of the railway Rostow-Wladikavkaz. The trip will occupy two days, 
Sept. 4th (16th)—Sept. 8th (18th), and will be made under the direc- 
tion of K. Rossikow. The expense is estimated at 20 francs in addition 
to that of the principal excursion. 

As has been stated before in the Narura.ist, arrangements have 
been made for excursions to the Urals, to Esthonia, to Finnland, to the 
Crimea, and to the Dnieper. As the number of participants in these 
excursions is necessarily limited, geologists who are expecting to take 
advantage of these opportunities for research are advised to communi- 
cate their wishes to the Committee on Organization at an early date. 


On April 14th the Zoological Station at Naples celebrated the 
twenty-fifth anniversary of its foundation. The German government 
has recognized the value of the station by voting, in 1880, to contribute 
$7,500 a year to it, which sum was increased in 1890 to $10,000. For 
$500 a year anyone can secure a “table” in the laboratory with all the 
privileges and conveniences it affords. Germany ard her universities 
have 10 tables, Italy 9, Austria and Russia 2 each, Holland, Belgium, 
Hungary, Switzerland, Roumania, Bulgaria, 1 each, while others are 
held by the Universities of Oxford, Cambridge, Columbia, the British 
Association, and Smithsonian Institution. The only state which ever 
gave up its table was Spain, which no longer felt able to pay for it. 


Work will soon be in full progress on the erection of a portion of the 
new Museum of Archeology and Paleontology, for the University of 
Pennsylvania. The architecture will be simple and of Italian renais- 
sance style. Salmon brick wiil be the main feature in the building, 
although there will be plenty of stone trimming. A botanical garden, 
covering ten acres, will be laid out around the museum. The site of 
the structure was ceded to the University by the city on condition that 
a museum of art and science, surrounded by a botanical garden, be 
erected on it. The portion to be erected immediately will cost not less 
than $590,000, while the cost of the whole building wil! foot up to 
$4,000,000. 
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Doctors Maxwell and Swan, of Monmouth (IIl.) College, propose to 
organize a summer school of biology in connection with the college. The 
trustees have approved the plans, and the school will probably be lo- 
vated on the Mississippi River not far from Monmouth. The term will 
consist of a six weeks’ course, and the tuition will be $15.00. The 
college will furnish the necessary collecting apparatus, microscopes, 
laboratory necessaries, and boats for conveyance. The students will be 
directed by Drs. Maxwell and Swan. 


Dr. Persifor Frazer has been appointed to represent the Academy of 
Natural Sciences, the American Philosophical Society, and the Uni- 
versity of Pennsylvania at the International Congress of Geologists 
at St. Petersburg. He has been commissioned by the Academy to 
present the Hayden Memorial award, consisting of a bronze medal 
and the interest of the special endowment, to Prof. A. Karpinski, the 
Chief of the Geological Survey of Russia, in recognition of the value 
of his contributions to geological and paleontological science. 


The American Philosophical Society held a meeting followed by a 
conversazione in honor of Sir Archibald Geikie, on the evening of May 
7th, at which the eminent geologist gave a rapid resumé of the recent 
geological work in the Hebrides and Faroe Isles. Previous to the read- 


ing of the paper the Society was presented by a few of its members with 
a portrait of the late Professor E. D. Cope, painted by Mr. George W. 
Pettit of Philadelphia. 


Mr. H. Wilde, president of the Manchester Scientific and Literary 
Society has given the Paris Academy of Sciences the sum of $27,000 to 
be used in giving an annual prize of $800, for a discovery or publica- 
tion in physical science, the prize to be made international. Mr. 
Wilde states that this gift is made in return for the benefit which he 
has derived from French science. 


In accordance with the will of the late Prof. E. D. Cope, his fossil 
collection is to be sold and the proceeds devoted to establishing a chair 
of paleontology in the Philadelphia Academy of Sciences, whose occu- 
pant must be approved by the National Academy, and whose duty 
shall be chiefly that of original research. 


The Constantine Medal has been awarded by the Russian Geograph- 
ical Society to Th. Tschernyschew, for his many years’ work on the 
geography and geology of Russia. 


Joseph F. James, M. D., Died March 29, 1897. 
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